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PREFACE 


T he production of power from refuse is e-scntiall^ 4a modem 
de\elopment most of the Destructors combined with 
Electrlclt^ and Sewage \\orks having been erected within tlio 
pi't three jears Tn the main, this is mj evplanation for imder- 
taking the preparation of this work, which has involved a con- 
sideriVble amount of labour Having been responsible for a 
work* on Rtfu'*edi'‘posa! ’’pubhshetl rather le«s than three j ears 
since I feel that an explanation i> due to the reader 

It ha-* been mj endeavour to place sanitation m the forefront 
as the primarv object of the Destructor, and although the power 
derived is such a valuable asset, vet we must recognize the 
Devtnictor as a sanitarj nece^-'it^, whether the power can be 
fullv utilred or not 

There can be no doubt that the disposal of refuse b} the agency 
of fire has become increasingly interesting to both the lay and 
professional mind by reason of the very satisfactory amount of 
power now produced therefrom 

Tlus progress will probably not commend itself to the nltra- 
samtanan, as being altogether satisfactory, and there are some 
who deplore the commercial- — or power aspect of the ques- 
tion They would have refuse de-'troy cd every where, whether 
power was available or not 

From a strictly sanitary point of view, their contention is 
correct, but «eemg that the mo-t perfect cremation is quite con- 
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PRCrACE 

sistent With the production of a considerable amount of power, 
it -would be sheerfoUy to disregard a \aU\ab\c asB.et 

It IS common m these days to find tlie commercial a-pect too 
prominent, with the desire iorsanitary improvement there is an 
overbearing anxiety on the part of the lasinan to know whether 
such improvements will pa\ — or commercially speaking— show 
a profit 

If the councillor IS assured that tin onH lumefit accruing will 
be a lower death rate his sanitary ztal sometimes doe'* not last 
long If a sweeping '•anitary reform is calculated to add a few 
pence to the rates, the erstwhile rabid sanitarian decides that the 
Council rate must be kep^ down e\en if the death rate has to go 
up 

It IS indeed regrettable to think that this attitude may be 
largely attributed to the %tt\kiTvg suctesa aelueNed in some towns 
w here Destructors ha\ o been employ cd m connexion w ith Sow ago 
or Electncity Works , m the case of the former often saving 
the entire coal bill and m the latter case materially reducing 
the same 

Tlielayman too often fails to appreciate the difference between 
two towns, being possessed of the notion that what Ins been 
done m the case of (A) is equally possible m the case of (B) , if it 
IS not, then he at once exerts his mfliiencc against the introduction 
of a Destructor 

It will be very evident that this is very mischievous, inasmuch 
as the Destructor does not appeal to a man of thi-^ type as a 
Destnictor — a sanitary «inc qua non but as a profitable under 
taking rommcrcially speaking and so wo find tliat m some tow ns 
where it is not possible to combine a Destructor w ith an Electricity 
IVorks, Sewage W^otks, or Water Works, the introduction of the 
Destructor la resisted, or at any rate, left be%crelv alone, until 
it cannot be neglected any longer 

Notmtlistandmg the splendid prioress already made in this 
country, much yet remains to be done It is, moreover, becoming 
increasingly evident that cvciy shifty method of getting rid of 
filth will have to be abandoned, and that destruction by fire 
will, m course of time, become universal 
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\\ ithin tht«o p igcs I lia\ ccndca\ cured to record « hat progress 
Ins been made the world o\er \t tljt «amo time special ntten* 
tion Ins been de%otcd to the modem de%clopnienls in power 
production and utilization 

The uscfulnc-'S of a work of this kind is much enhanced b^ the 
inclusion of data tests ind actual working results lor much 
information of this kind readily furnished I tender my heartj 
thanks to iinn\ municipal -engineers both at home and abroad 
E\er\ care has been tal en to include authentic or ofiicial 
figure>5 onli but m the compilation of so many figures, it is possible 
that mistakes ha\e crept m Should any such inaccurate figures 
be detected I should be pleased to Iia\e the same brought under 
notice for future correction 

In endeavouring to treat the subject comprehensively it 
has been necessary to discuss several matters which are higlily 
controversial in so doing it has been ray aim to discuss prm 
ciples rather than makes and to avoid invidious comparison 
It IS hoped at this time when the question of final and sanitary 
refuse disposal and power production is engaging the attention 
of BO many authorities at home and abroad, that this work will 
be found of ^erv ice 

W FRANCIS GOODRICH 

Glbnlev 

Watfokd 
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REFUSi: DISPOSAL AND POWFIl PKODUCirOK 

Agam that portion which w <50 utilized is onl} turned to such 
account owing to the provision of the Destructor, that is, the 
power would not be required unless the Dcstnictor had been 
installed 

At the same t’me although such utilization of power docs 
not effect anj actual saving in the shape of a coal bill, yet it is 
eminently useful, because when a plant for the complete utilization 
of clinker is installed the power w Inch w ould otbcn> ise go to w as te, 
by operating clinker screening and crushing plant, mortar mills 
and clinker brickmaking plant enables tlic clinker products to be 
sold at reasonable prices yielding a UbCfu! return to be set against 
capital and standing charges 

In this way, as willbeobseivcd in the case of BoUon, a material 
reduction maj be effected m the actual cost of destriif'tion It 
will thus be seen that under given favourable circumstance'* tlic 
destructor which cannot be placed under the category of Power 
Destructors is jet often of remarkable economic value to a 
communiU 

It would he unjust to makers of Destructors who hive erected 
many such plants and misleading to the reader, weie this not made 
perfectly clear Under favourable circumstances it is possible 
for such Destructors to be operateil without any loss — that is, the 
sale of clinker and chnkcr products alone may hufTico to mvot all 
capital and standing charges 

Much has already been accomplished in the wav of chnkcr 
utilization, but a great deal j'ct remains to be done, and where 
circumstances warrant vve shall undoubtedly see remarkable 
dev elojiments m the utilization ol clinker What is being done 
in the various installations will be found recorded, and, m adihtion, 
a special cliapter Las been included m which some of the most 
recent and inteiesting developments are dealt VTith and illustrated 
At this stage tlierefore further reference to the matter would be 
superfluous 

M ith the early typo of Destructor of tlit low temperature, 
slow combustion type, boilers were but rarely installed and no 
atfimpt whatLver was made to develop power The low temper- 
ature gasts w cro useless for stiam raising purposes, v ciy frcquentlj 
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not being sufiicicntl^ high in tcmpcmtiirc to a\oi<I nuismoe 
Tho residuum or clinker was soft and objcctionible liaMng 
no commercial \aluc it being mipossiblo to produce a good 
scrMceable vitreous clinker unless a high temperature be reached 
and maintained m tho cell 

As the late Air Alfred lij or stated m a lecture at tlie Sanitary 
Institute in 1887 the public prejudice against the adoption of 
Destructors has been so strong that it was a marvel that the 
earliest destructors were e\er erected 

E\en in these dajsaery serious and determined opposition is 
metwithattime« inspiteofthe fact that the modem Destnictor, 
carefully designed and properly operated is absolutely free from 
nuisance 

A\itli the early Destructors there was doubtless just cause for 
complaint tho design was weak and an e\cn reasonably high 
temperature was never reached That noxious fumes did escape 
from the chimney is quite certain and there is every reason to 
suppose that at times quantities of \cry offensive dust aho wore 
discharged 

Tho first serious attempt to prevent tho escape of noxious 
fumes from the chimney was tho fume c-renntor patented bv 
Air Charles Jones AI I C E of Faling in !S8'> {Patent No 8(00) 
llie cremator may be briefly dc«cribc<l as a secondary fire or fires 
arranged in the mam flue m such a position that the whole volume 
of low temperature gases after leaving the colls must pass over 
tho active cremator fire of coke or otlier fuel and under the con 
cave side of a firebrick arch placed over the fire 

That the Tones Cremator was useful is a matter of liistory 
tho escaping gases were to n large extent deodorized but the 
cost of this secondarv fire was m many cases found to be quite 
prohibitive materially adding to the cost of destruction 

Air Jones timolv invention Iieipcd however to silence oppo 
sition to quote the inventors own statement \ou must 
speak w ell of the bridge w Inch carries svfely ov er The cremator 
certamlv had the effect of bridging over the period between low 
temperature and high temperature working 

It will be evident that a secondary fire or cremator bevond 
3 



llErUfai: IMferObAL A^D POnEl! it.oduciion 

lliL ctU tould not po^hiblj but nil} illii-t upon tin atUial oporii- 
tioil nitililUiii, CtU, 111 tills rtbliixt licilnps tilt luallitts of tlio 
cremator A\as most mimiest Although the cost of dtstruction 
uab liigher, the residuum or clinker ua» stiUso{tamU\orthless, 
and therefore so far the improved Destructor w as a greater expen'C 
to the commumtj than in its original state, the refuse being 
burned at a greater cost but »tiU producing hltlc or notlimg of 
\ alue as an asset 

Although theie uert some ^e^\ mstalHtions Muth ^^hlch 
multituhulxi boilers had been included it tins time, the power 
produced owing to tlie low temperature system of working was 
but negligible In one instime a drastic departure was made 
hj setting a holier immednlch <«er a ceil the l>ase of tjje boiler 
being practicaUv m the fire while this arrangement improied 
matters from the powti producing standi>oint it was doomed to 
failure because the priinar> pur|)osc of tin Destructor was 
ciltctually thwarted 

llic gvses as distilled liotii the utiisi c ime Jijtu inmiediitc 
(untact with the luge cooling suriait ol tin boiJei and anything 
hhc a leasonihlc teinpcutiuc in tlic tell was thus rendered 
impossible , in shoit.efheient crematiou wasijuitc out of the ques- 
tion, and so the fiist attempt to produce <a Considerable quantity 
of sU uu hid the effect of duiionstiatiiig m the most cm2)hitic 
manner that complete combustion must be first secured, and 
that tlic pninaiy function of the Destructor must always be to 
destroy power production being a secondaiy consideration 

Ao real progress wav made until it was clearly iccognizcd 
that the old sjstem of low temperature working was wrong and 
that it must he superseded by at tificnl draught With the introduc- 
tion of forced combustion jind Jugh temperature working, com 
plaints concerning nuisance ceased Tlic crematoi haiing ful- 
filled its purpose was but ran-lj heard of and was no longer 
adopted 

Forced driught was clearly shown to be the real remedy, 
and a iitsl necessity for stcuniig a sufficiently high combustion 
tt nipt ratlin, toaioid nuissncc fnsteidof the slow low tempera- 
ture distillation of the gases, or cooking of the material, the 

4 
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fires wore now Mgorous iml the tcniporatiiro high the clinkor 
previoiisU ‘'oft ofTensue '\n«l worthless wis now Mtrcons and 
serMcoable andnotonl} ms nuisanco pre\ t ntcd but the destroy 
mg capiciU of a jiUnt of gucn si/o was doubled a large and 
constant aoluine of hot gases passing through the boiler to the 
chiinnca 

It soon became o\ ident that a consulerahlc volume of heat 
was being wasted, and an effort was made to provide and use 
steam other than that rcquned for the forced draught at first 
this departure was confined to the operation of mortar milLs 
screens hoists provender mnchmerv and for similarly modest 
purposes 

As the Destructor maker has licen often charged w ith evaggera 
tion it maj bo as well to observe at this point that directly the 
high temperature Destructor was pro<lucmg a modest amount 
of steam enthusiasts began to predict a remarkable future for 
the Destructor these enthusnsts were not Destructor makers 
nor had thev anv interest m an\ particular tjpe of Destructor 

The liarm done bv enthusiastic professional men at this 
time has had its effect over since Results in power production 
were prophesied which have not vet l»een attained and which 
never v\ ill be attained This is a candid admission but no apologv 
is needed The modern Destructor has an evcellont record hut it 
has its limits and had this- heen recognized at its advent much 
misunderstanding might have been avoided and ns the result 
greater progress might hnv e been recorded 

Although it must bo franklj admitted that there is a verj 
wide difference between the operation and steam requirements 
of a mortar mill and a high speed engine for electric light or 
traction purpose-* vet it must hi evvise be arlmitted that there is 
a, great. the Desfccwitor w-lv/ih w-as (w.wi 

useful for the former purpo-e and its modern prototjqie as com 
bineil with the generating station TIu-n the author endeavoured 
to maki clear in a paper read lieforc the In-'titution of Electrical 
rn'»uuar-.‘ 'Manohe-'ter Section) m Nov cmlter 1002 from which 

* 1 nx-d-ilii (Mnndie-<tir ‘''ction) Institution o( Flo trical 



REFUSE DISPOSAL AXD POWER PRODUCTION 

I cannot do better than quote m onler to nn1^e the diflcrence 
quite cle&T 

When we ha%e reached such a satisfactory position that it is 
possible to obtain from a boiler fired with Refuse Destructor 
gases an evaporative efhoiencv equal to that obtained from a 
similar boiltr direct fired with the best coal then it may be fairly 
submitted that the Destructor js a \ duablc adjunct 

It may be said that such a statement involves the doubt as to 
whether or not power production has become the primary function 
of t\ie Destructor If any reader is possessed of such a doubt 
he may at once be assured tint in the best modem practice the 

Engineers 1902 Fhctnr tj from Be/u-te—lhe Ca« for tie Modem 
Df^truetoT By It Francis Ooodricli 

I \entnre to say that the best of modern destructors have only been 
designed by a process of impto\emenl Of course there are Tnembers 
of your profession who still assort most positively that the availaMe 
power I really only suitable for operating mortar nulls and similarly 
moilost machinery which require but little steam and at any reasonable 
or may be unreasonable pressure 

If we are to take such statements as these seriously tlien «c must 
perforce 1 elievo that we have made no progress during the past fifteen 
years bocavsa tie destructor of fifteen years ago was quite equal to 
s ipplymg steam for the work m question 

Can It be seriously urged then that tho destructor of to day is but 
on a par w ith its earlier prototype ♦ Is it a fact that while ev ery other 
branch of engineering lias a reeoni of remarkable progress this particular 
branch has stood still » It is not necessary for me to supply the answer 
those of you who liave seen the earlier type of destructor know that 
immense strides havo been made 

WHiy was the old lowt rmpeniinre type of destructor of little use for 
power production and why was it the cause of endless annoyance and 
litigation 1 Broadly speaking for one and the aamo reason — vrorkwl 
at a low rate of combustion limited by natural draught low temperature 
gases only came into contact with tie Ixnler fifteen years since it vs 
safe to say that the temperature of tlie gases entering the bo ler never 
eveeeileil ROO* Falir freq jcntlj falbng as low as fOO’ Fal r Novs m 
cur best moclern practice gases enter the boiler at a temperature of 
2 000’ Tnl r or even higher and in a well managed \ lant the minimi m 


mill T 


j C n y lo Stiu tic tl o destructor to tl e despisetl mortar 
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highest attainable tompcraturo is rc-ichecl i« the cell, this being 
done the aerj conditions whichnre of the highest importance for 
perfect cremation arc at once auch conditions as must exist in 
order to obtain tlie \ erj best results in pou er production 

If j ou would ask — IS the combustion perfect ^ it maj be 
submitted that the attention paid to combustion in the case of 
the best modem Destructors is such as cannot be found \iith 
the majontj of steam power plants where coal is used 

The hgures of analysis of the gases of combustion at sea oral 
De&truetor ^\orks wall be found tabulated herein and thej are 
worthy of careful perusal and of critical comparison yiith the 
analysis of gases taJ en from the coal fired boilers working under 
ideal conditions 

Such comparison will but clearlj show that the combustion 
process m the case of the first class modern destructor is scry 
much more efficient than with the aycrage coal fired boilers and 
the modern Destructor chimnc> may bo readily singled out m 
manufacturing towns a« being the most free from ofTenco and 
often the only clear chimney m the town 

If n well designed modern high temperature Destructor is 
operated with reasonable care the chimnej will alwajs bear the 
closest scrutiny and generally speaking at the present time 
Destructor chimneys all oyer the country are absolutely yoid of 
offence It is true that occasional complaints are still made con 
ccrningoneortwolow temperature destructor chimney s but such 
exceptions only prove the general rule and when these old instal 
Htions are conyerted to high temperature working complaints 
will cease entirely 

Although ycry considerable alterations haye been made in the 
de ign of destructor cells and although such alteratioas and 
inoproy ements Jiayeall in the main contributed to thcjjrcatly in 
creased efficiency yet by far the mo t important iimoyation 
"as the introtluction of forcwl drausht and high temperature 
working Had oy cry other improycment with the exception of 
forced di aught been aildotl to the original Fryer cell it is 
Mfe to tint but \iry little rml progress would liaye Item 
made 


7 



RErUSr DISPOSAL AND PO\^ PU PPODUCTION 

One his onlj to look it the mittcr from sueli i stindpomt to 
fully realize what i chastic ind fir rciching improiement was 
effected hy tlie addition of forced driught M ithout it destruc 
tors would ha\e become mcreisingly unpopiilir ind by this time 
they would be chssed among tin failures of the past Sanitation 
m so far as the final dtspo al of refuse is concerned would have 
received a rude died 

Strictly speaking many of the mo<lem improvements have 
only become practicable because of the adoption of forced 
draught and high temperature working Prior to the mtrodue 
tion of forced draught no real adv ance had been made and all 
the mam later improa cments owe their inception either directly 
or indirectlv to this fir^t drastic improvement the effects of 
wludi have I een so far reaching and of such a character as could 
scarcely have been anticipated 

In spite of the rcraarl able improvement due so largelv to the 
use of artificial draught a feu strenuous advocates of the old 
sy stem still remain It is manifestly useless to attempt to com ert 
sucJi If wliat lias been accomplished all ov er tlie country during 
the past fifteen vears does not carrv conviction then it is too 
much to hope that any treatise on the subject can be of av ail 

If the fact that no Destructor has been erected for manv 
vears past unless equipped with forced draught is not all suffi 
cient evidence as to the value of the improvement then but little 
more need be said A\Tien actual demonstration has failed to 
carry conviction argument is not likely to be effective 

It IS safe to say that the Local Government would decline to 
pass any scheme for a Destructor unless artificial draught is 
provided and herein lies tlie primary safeguard for the ratepayer 
who may rest assured that every scheme submitted to the Local 
Governmtnt Board is carefullv lool cd into in detail 

To the late Mr Alfred Fryer belongs the credit of first satis 
factonU tackling the problem of final and sanitary disposal It is 
true that during the twenty seven years which have passed since 
Air Fryer erected Ins first Destructor great progress has been 
made by nason of improvements in design and construction yet 
the fut remains that Mr Fryer solved a great difficulty, 
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ind one \\hich In'? been much agprivatcd bj the rapid grouth 
of our cities and towais within recent jeats 

Ihc first two Dc^trllctor cells erected bj the late Mr Alfred 
Fr^cr at the Mater Street depot of ^ranclioster Corporation, in 
tlie\earl87r and shown in Fig 1 are still in dail^ use M'lthm 
the past two ^ears ^feldrtim s Foretd Driiight and gntes ha\e 
been applied to tliC'C two cells and also to ten otliei similar cells, 
preatK increasing the tempciatiiie and aKo the destroying 
capacity of the cells 



Fic 1 TiiF tiusT Two !>► TRirr i <hls I in tjd st \\ \ti-r Sthi it 
D i .1 rr aUsniP th s 1H"< 

It IS a stnking tribute to the genius of the late Mr Fryer that 
the essence of his original patent I'tiU forms the basis of nearh all 
the top fed Destructoi's otTenng Mr Fr\ir stated his printiple 
as follows Charging or suppKmg the rafu c to the cells at the 
hack and drawing out the clinker — the re'idmim — at the front ’ 
llurc ha\( been mam alterations and imjiroatments in 
detail so far as the internal design is eontenaed hut the mam 
principle as laid down In Mr Fraer is still largeU in (aidcnee 
Although e\perience has sliown many weak points ni (hsign 
9 
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and construction ttie '>anitarian will al«n\s honour the name 
of Frjor AMule the hrst dtstiuctor was not entirely satisfactory 
and would fall far sliort of modem requirements, its advent 
marked a new era m sanitation, and our jircscnt satisfactory 
position has onlj been reached hj a process of evolution, whicli 
process wis only londtrod possible because of Mr Frjer’s earlier 
efforts 

In Mr Fryers time the destructor had hut ftw advocates, 
and critics innumerable The grateful thanks of c\ er^’ sani- 
tarian are due to Mr Fr\er. who had to contend with such deter- 
mined opposition as would have dauntevl many men 

Again Air Frjcr was oftenng a destructor far from perfect 
and nothing more He could not offer a good vitreous clinker 
oven ns an asset against the cost of operation He could not 
offer to provide power for electrical purposes sewage pumping, or 
water pumping m fact no return whatever could be offered and 
yet m spite of all, destruction by fire was fiimly established m 
this country and is now recognized as the only satisfactory 
method of final and sanit vry disposal 

There are those who arc ever ready to criticize and notwath- 
standing past expeuence, the destruction of refuse is looked 
upon by not a few as a verj «imple matter calling for no special 
engineering skill or experience We need not labour tins point, 
it will suffice to say that the problems involved in combustion 
liav'e been tackled m such a manner m tlii-> country as is without 
parallel elsewhere cither m Euiope or America, and our British 
practice in combustion even with any class of fuel i” considerably 
m advance of wint is being done anywv here outside of those 
islands 

It IS generally recognized bj those competent to judge m 
America tliat our present satisfactory position has only been 
attained bj scientific application and many American engineers 
have not been slow to fittingly recognize our premier position, 
at the same time deploring the apathy shown by their own 
countrymen, and the lack of attention given to those cardinal 
jirmciph ? winch go\cm eflicient comb^^tIon 

In onUr to show cleaily how our British practice m refuse 
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disposal compares m ith American practice, I cannot do better than 
quote from the contributions of some American experts to a 
discussion * on “ Tlio Sanitary Disposal of Jfunicipal Refuse ” 
at meetings of the American Society of Ci\il Engineers held on 
December 17, 1902, and .Tamnrj' 7 1001 

Air Rudolph Hermg a rccognize<l aiithoritj on the subject, 
said — 

In Europe the Mumoipahties under the guidanec of evperieneed 
engineer officers generallj undertake tlio cremation hj tlutr own long 
trained emplojcfl while liere with us the liealth boards or council coin 
mitteea nelect not onlj tlie design but indicate the method of operation 
appoint imexpencnced emplojfs or enter into a contract for immediate 
profit rather than for permanent efficiencj 

The difficulties underljmg the problem of citj refuse dtsposal which 
is almost whollj one of engmeormg ha\o been soised satisfactorily where 
competent engineers base been einplo>c<l for the purpose It is hardly 
to be expected that without profes-.ional skill ontl training desirnhh 
results can ho reached m this anj more than iti onj other branch of 
engineering 

Mr H de B Parsons anotlier < \pert said — 

The failuro m American cities (ms been (arpelj due to fniilt\ ilesign 
of tlie furnaces and lack of high tein|>erntitre (a most essential fiatur ) 

Colonel AA F Alorso Iho distinguished sanitarian said — 

The comparison between English and \mori an cfTicicnt lUsposnl 
IS distinct^ against tis 

The work has been begun at the wrong end a aufficient amount of 
engineering skill was ne>er npplusl to it Municipal rommittix's liavi 
gone about tlie oountrj and base been j>cr^uad«l In ambitious furnari 
builders to instal plants Tlicse plants liast l>ren simj 1> ( xi>< rum ntal 
—built for a profit Thej were not durable and retjmn I (xtinsivi 
repairs In inan> eases tbej were not snnitarj tlu\ imilteij ixloiirs 
tlipj were not in all respects adn] toil to the work rispurcsl < f lliem aiul 
thej were expensive to operate 

If progress IS to be made it must be made either in inxentuig a i < w 
fiirnaci or lij adopting other furnaces which ba\ c her n pr imxI kik (e«nf(il 
elsewhere 

Air Geo A Soper rcmarhetl as follow s - 

\t the present luoineut tlu Cit\ (\«w \trk) is ileplirabU ihrtj 

* Itnfrican ^oetrlj of Ctt tl f n'jiii'fr* Januarx llKlI 
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Business men and prn]>ert% owners nre romplflinitip: tlini khcir rriuse 
IS not removed 

I f The street cleaning department is strupgliii^ undci the di-.ad\antftg<s 
ot w\ rncQUipletc and outgrown equipment It mnv seem like strong 
languago hut it is not bejond the facts to sa\ that the r\ stem of etenninc 
the streets of the Metropolis it followKl l>\ a private Corpnrntion would 
lend to hankniptcv 

This Utter quotation has onh hecn mrliidecl to show that 
even in the collection and removal of refuse as m its disposal, 
iniich ^et remains to be done The authorities quoted .ate all 
rccognired as experts in Ne« \ ork die reader must be impressed 
by the singular unammitj of opinion and the admitted un- 
satisfactory condltlon^ obtaining 

The whole position mav be summed u]) b> sajing that current 
American practice is but on a level with our practice of fifteen 
^earsi since and that oui gradual but definite progress towards 
sanitary efFiciency, and power production has been without an^ 
material effect m America 

Certain it la that our position can onlj bo approached by 
progress on tlie same lines as have been dictated by actual e\ 
penence here, and such results as we now obtain can onl^ be 
reached by practical and scientific application Until this is 
deaily recognized no leal progress will be made This opinion is 
expressed not m anj boastful spuit, but merely as the result 
of clearlj appreciating the fact that the pai amount difficulties 
presented m American practice are m the mam practicalU the 
same as have been met with and succssfully overcome in this 
country 

Even as the design and construction of the destructor must 
always be recognized as the woik of the experienced engineer, so 
fihould the choice of the type of the destructor most suitable for 
the requirements of a parhcular town be more largely left to 
• tiio engineer or professional adviser It is a common piactice foi 
a deputation of town counciUots to visit various towns and 
inspect different types of Destructors m operation While ihe 
worthy councillor leaves his business without a murmur, and 
gladly gives his time and scrvicos.lio is not an engineer, he has 
no knowledge of the subject His experience is such that it is 
13 
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nnniff'tU impo^'ilile for him to critic liK coiiipin iIiITtrcnt 
‘•\stcni>5 witli an\ dcgrt-o of f'limcs'. 

A few mmute^ in aDc-vtnictor hou‘-c Mitli an anxiety to keep 
as far awae from the du^t as po'Mide doe's not assist the coun- 
cillor in coming to a fair conclusion nor under hucIi conditions 
IS it possible for the laeman to acquire an} rtall} useful infomm- 
tion Ouing to tlie \inet\ of destructors now offering, and 
their difference in design Morking conditions and resultH 
obtained in power profluction a hiimwl Msit a few questions, 
and a ‘•uperficiil examination are ejf little m r\ ite 

To make critical compan*-em demands engmei ring knowltilgo 
and an acquaintance with De-slnictorH gincrall} Without Kuch 
knowledge it is impo-sib!t to detect the wiak jioirits during an 
inspection Tlic aecrage town eouiieillor js not technical, and 
}ct he IS constantl} talle-d upem to exercise a choici which 
demands technical knowledge If it were not for tin eontrolling 
guidance of the fiermanent e»fiieul— the iiiiiiik ij» il ingiiieir — tho 
ratcpi}tr’h inont} wouhl <ifte n be eerj bid)} iiixcHted 



Chapter II 

REFUSE TIPPING ON LAND 

E -^RLY in 1902. the Bury St Edmunds Corporation made 
application to the Ixical Government Board for sanction 
to borrow the sum of £300 for the purchase of a Refuse Tip 
In due course Major C E Norton, R E , one of the 
Inspectors under the Local Government Board, conducted an 
mquirj into the subject of the application, and during the 
course of the inquiry he asked 'nhj Oit CorpoTaUon did not 
proiide a Rejnse Destructor f " 

After due consideration, the Local Government Board declined 
to sanction the loan application The Corporation, not antici* 
pvtmg a refusal, had concluded the purchase of the land, which 
amount has consequently to be provided out of the revenue 

Although I cannot cite a similar case to this in an^ part of 
the country, it must bt- conceded that a ^ery ominous prcco 
dent has been established, and wc may confidently anticipate 
that the attitude of the Ixwal Government Board towards the 
tipping of refuse will be less favourable in the future 

The case of Bury St Edmunds furnishes a remarkable object 
lesson for hundreds of Jlumcipal authorities in this country, who 
htill nccumul ite filtJi At the same time the sanitarian must be 
encouraged bj the ominous decision of the Local Government 
Board, accompanied as it was by the recommendation that a 
De^tnlcto^ be provided 

Jlr O A D Alacknv, the well known and able Cleamng 
Suiicnntcndcnt to I'dinburgh Corporation, in his Prefaidcntial 
M 
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address, dclncred at the I'dmburgh Congress of tlio Association 
of Cleansing Superintendents of Great Pritam, m July, 1902, 
spoke as follows — 

Tippmp m places of low iltptli, uhen tsolntcil from dtvcUtng /loiwca 
and sources of untcr supp}>j, is not, nhen cnrefuU'j directed, an insanitary 
method of refuse disposal If/iew, hoiceier, the depth t» considerable, the 
benefit of aeration ts absent, and no (fepo«i<in<; should tnho place, unless the 
organic portion of the refuse is first remot«f by a process of incineration 

Mr Mackay is a distinguished sanitarian, and we may accept 
his advice as sound , but the more closely we examme his state- 
ments, the more firmly must we be con\ meed that he fails to pre- 
sent any logical argument m fax our of tipping 



Fl< J lltMMt 111 Sll».|K 

Hcfusc Tijis arc too oft< ii /uar to dwi llmg liouscs, and being 
frpquentlj proMdttlbj tin m .i\i iiging lontraclor they are not 
carefully dir(“ct(d \u'un Ih* <h plh is tifti n \ i r^ tonsHUrable* 
m the ca'-e of tin* luigf tij» illitstrati d in Tig 2 the maximum 
depth Is nisrli tiO ft 

^Ir ilatkai (\prc**»-fs bm opiiinni Hint the ihptli of d(}>ostt 
mu-.t not be toii'iih rabh \\i know tlmt in tin ( use of Iminln ds 
nf tips the depth is \(ry coiisidi r ibti , iii fin I, (lie fiivoiirito nUo 
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for a tip lb an oM giarcl f it cKj p.t or bomc holloa ahicli Inb 

bten excavated i n 

When sites, of this eharacter cannot be obtained the rcfii o 
rises from the lee el grounel skjnards as seen m Fig 3 and 
so the tendenee s aU toeird „ettmg considerable depth ea 
eepting of course ahen refuse is spread over land for manurial 
purpo e 
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Concerning the u t of lefu-se for invnunal purpose it maj 
li f-aid that the farmer lias had quite suffcientof the modern 
rtfu e all over the countrj tl ere i-> a growing disinchnation to 
\i L refu t in the land Hrgelj Itcause of its changed com 
pO'Ution Hii alarinui„ percent ige of tins and bottles ir 
average refuse has cause tl the farmer to seek lus manure else 
where Ihis eannot hut be \crj batisfactorj_to tlie sanitarian 
i6 



RErUSD TIPPING ON LAND 


and it further ser\Ls to empliasizi. the fact that the Destructor 
IS the only solution 

There is another aspect of the refuse tipping (jutstion 
which must not bo lost sight of — the cartage cost Where tip 
ping is as well directed as a filthy process can be, the tip is well 
outside of the tow n "Many instances might be cited w here refuse 
tips are situated from two to three miles out of the town Not 
only does this mflict a hea\j cartage cost on the ratepajer as 
compared wth cartage cost to a reasonably central destructor 
site, but the countryside is marred Many a lo\ ely landscape is 
bhghted by an unsightly, e\il smelling dangerous heap of decom 
posing filth 

Let us recogmze clearly that not only does this shortsighted 
policy of accumulating filth entail the maximum cost of cartage 
to a community, but insult is added to injury by vitiating the 
atmosphere of the countryside by these vile deposits 

On the whole M.ry little indeed can be fairly urged in fa^ou^ 
of tipping If Mr Mack ly s remarks arc carefully pciiised it 
will bt seen th it tipping can only be rctommtndcd under certain 
specific and ided conditions such as do not obtain in or near 
the a^ trage tow n 

But why in the name- of common sense should the hoirdmg 
up of filth bt reduced to a fine art * Why do\otc study to a 
system which gcncnlly speaking stmds condemned from Dui to 
Bcersheba a system which can ne\er be final and winch was 
recognized as an impossible one eecii before the Chnstun era * 
Medical Ofiiccrs of Health ha\e long been aware that apart 
altogether from the disease spreading properties of the jiesti 
lential odours arising from refuse ele|K>sits there is much to ho 
feared from the enormous niiniben, of Hies 

Laery refuse tip has its plague of flies breeding and feasting 
ui the filth and they multiply at an alarming rate Mlicreicr 
organic refuse e\crcta or carcases either large or small, 13 
elcpositcd there flies may be found 

Tint flies do not confine their ojierations to the refuse 13 
pbowai by the serious epidemic at Fratton only a y car since At 
the coroner s mciue-'t on one child out of three m one family 
»7 c 
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\^ho bad surcurnbcd from an attacE ot Mrw\ent diattbcea, tl\e 
Sledical Officer of Health ami other e\pert nitne'-^es emphatically 
a'».'.tTted that tht cau=5c of tlvc cpuleimc nas the presence of in- 
samtarj refu*!? heap'; in the localit\ from \»liitli the infection 
wa^ tamed to the house h\ flies which were m such numher^i 
as to constitute a veritable plague 

In lus evidence, the Medicil Offirci said that on t-evernl 
occasions he liad recommended tiu (‘orporation to provide n 
Destructor, hut the suggtstiun had not been s\inpathctically 
received because of the tspense TIu jury found tliat the cause 
of death was “ enler<i-c>>ltU's ’ brought about bj tlie contamination 
of food bj bacteria, brought by flie-. from the n fuse heaps 

Here is a clear case of om community seriously suffering 
from the fiUh> deposit* of another larcer community — the 
important toim of Portsmouth The 'Nledical Officer of Healtli, 
Dr Mearns Fraser has. repcalvdls urged upon the C’orjior.ytion 
the nccts<y\ty for pioyiclin^ a Dcstnittor Portsmouth with 
its two huudiecl toii^ of refuse daily is vtill without a Destructor 
but the Fratton (pidemic hail the edect of rousinu the Cor 
jior.ytion and it will not be long now before a Distiuctor is 
crcctccl 

Xot only does organic refuse attract and aid tiu rapid nmlti 
plication of dipterous insects l.ul tyti> Urge rifn-'C tip lus 
colony of rits m some instantci nmniiig into thousands , hnusi s 
in the yicmitj are mfesttd with the rodents and neiglibounjig 
crops arc in some instances lumcd by tJu-ir depredations 

In the town of Watford, owii^ to the presence of a large 
refuse tip m close proaiinity' to the Workhouse and Infirmary, 
it has been found neces=arj in luit wcatlier to provide ' mosquito 
ni ts ” to protect some of the infirmary inmates from tlie numbers 
of flics entering the open windows, and rccentlj in the 
wards able tiotlieel men haye declined to work bj day bccau«c 
the incoming rats liaye preyented tlieir blc'^pinc at lught 

It IS indeed incongruous to find n large town proyidcd ivifh 
ekctric light and elcetnc traction, but without any samtan 
means of refuse dispo-^ah for instance ly en at Vortsmoutb, wliert 
Dr Hearns Trastr tells us the Destructor question was not a 

i& 
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popular one, because of the expense, \\ithin the put fr-u yir* 
about £250,000 has been spent on electric traction 

In Dublin, ^\hero a similarlj enormous sum his lK-*n 
expended on Lighting and Traction, the refuse dispcnil qiif-ii,,,, 
IS also generally unpopular because of the financnl asixYt In 
both cases, less than one-tenth of the sum found for thf tribal 
purposes i\ould haie suHiced to pronde modem Dtstructom of 
siifTicient capacity for many jears to come 

Jlanj other similar cases might be cited such cases abound 
senring to sho> tl at there is a strange reluctance upon tlif pjrt 



of miin import int authontic*. to face a Mint ir\ problem 
lUhough tluir first cliirgt is iindoubUdh the prcscrialion of the 
lu iltli of the eoninniiiitj 

'llic conditions are prcci-il\ the same m a \irj Urge niimlj«r 
of our boistetl heiUh resorts, lioth on the sea board and inland 
while m nnn\ cases c\cr\ modem improvement is adopted to 
enbanci the luatural attractions, the sanitary aspect does not 
nx-eue attention and po it is that nnn\ of our po-callcel Iiealth 
resorts an in'iiutaiy in the extreme, and from a sanitary point 
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of view wiU not bear conijiaiibon uatli ‘>oiuo indiiufuetiuing 
towns 

At the present time, 100 well known and popiiku liealth 
resorts in this country are without means of final and sanitary 
disposal ot their refuse, it may be assumed that in most cases 
the filth is aLcumulated m heaps such as are here illustrated 
Only a \cr\ few authorities send the refuse out to sea, and when 
this IS done a considerable <p)antity is uaiiallj’ allow ed to accumu- 
late either at a depot or m a barge until a cargo is read^’. 

The time is coming when these unsatisfactory methods w^ll 
have to cease, a liealth resort will jet he judged bj its 'sanitarj* 
condition and only m so far as it conforms to a modem standard 
will it rank as a health resort A pure water supplj. an effi- 
cient sjstem of sewage treatment and disposal, and final and 
aamtnrj disposal of all cimc waste bj the agency of fuo will jet 
bo demanded as the essentials of a health resort 

Out of a total number of 124 well known -sLiVside and health 
rtsorts m England and Wales, tweiitv-four only liavc adopted 
Refuse Destructois A glanceat }, showing the toast lino 
from Weston supci-Maie on the wtst, to Alargatc on the cast, 
will show the slow iirogtf'S m samtation iii will known seaside 
rtsorts Between tht&e two points, tight seaside towns only 
have adopttd Dcstmctois, and m the cose of one town at least 
the Destructoi is altogcthei inadequate m destroying capacity 
and of old design 

Fig !j j 8 reproducetl fiom a photograph taken by the author 
It shows a large refuse tip estimated to contain 5.U00 tons, and 
situated between Newport and Cowe*s, in the Isle' of Wight, 
within a f«'w j'arcD of the mam road which was fiequcntly used 
by our late Queen when driving in the ntjghbouiliood of Osborne 
House 

Some largo piga will be observed in the foreground, while 
jet others are repOHing in the filth, whereon apparentlj tlie pigs 
iiad been placed for feeding purposes Is it possible for the 
a>triigc man, if devoid of sanitary knowledge, to look upon 
such a scene as this w ith satHfaction ’ Can such <i practice 
be defended under any circumstances? One intimate with 
20 
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methocU of Refuse Disposal might perhaps expect to find such 
an example as this in some distnets but hardlj m the Isle of 
Wight — the Garden of Dngland — and within three miles of a 
Roj al residence * 

It max be as n ell to remark here tliat Refuse Tips are common 
in the Isle of Wight and manj a lovely spot is marred bj a heap 
of decomposing filth Not one of the popular seaside resorts on 
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the Tshnd is proxuletl iMth'a Refuse Destructor mdso far ns the 
writer is aware no refu*«e i^ sent out to sea 

*^ome of the technical sanitarx journal-, notablx the PuUic 
IlratlJ ftiQincrr liax e again and again called attention m leaders 
and leadirottes to the ghnng indiJTerenee shown m the ease of 
man\ spicule and health ro-orts to the final and s-mitarj dis 
jwxal ({ nfiiM Publicitx of this kind has had the effect m 
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*>0X00 case*? of iTidviciTij; fhe ‘wxtUoritw^ to f^cc tUe cjvic'^tiou but 
tho figures here quoted indicate onl} too pHmU tliat much jct 
^pmaln^ to be done 

At a inert in^ of t\u XSorthiiij. TownCoUned earh m 
I'lO'J (.(uncillor \it m thainmn of the ‘Nanitar\ Coimtuttec 
spoke as follows 

T1 tt 1 il nrr\Ml at lie «nnn i lotj cl "ci ipn tl at it was 

tl i 1 it t 1 r t I Tic In t r Tl fw j eiit a lot of tin c at 1 inono\ 
in lenitit\i tl r to n ni 1 jr \id>nc attract ons Tor \i itor- I I Iff 
t>(i In fr I I o/l/flo (I of f et I if er t II] orlai Cl 

The abos c recommendation should not be passed oa er 
\igbl\\ lot iTi rt we haae a mo's! hopefnl sign of the times Tt \s 
in effect v frank admission that the 8 anitaT% comlition of a 
health resort is of greater importance than the provision of 
attractions 

^^^nle this is onU too obvious it is not often admitted as 
a rule monej is spent freelj m overt direction m order to bring 
a health resort up to date mtli the exception of its sanitation 
which too often is crude and unsatisfactory m tho extreme 
That same enlightened polict and keen appreciation of the 
essentials n! a health resort winch we see shown m the case 
of oTlhmg might with advantage be emulated at some ninet\ 
nine other health resorts m tins country ns such is not the case 
howiacr we can only be led to the conclusion that sanitation is 
not act considered of Mtal importance 

The disease spreading properties of organic refuse arc too 
serious to be passed o\ erlighllj and when refuse is accumnl itcd 
in clo c proxmiitv to houses the consequences may be aers 
di-^astrous Organic matter dug up after baaing been buried foi 
many years has been found to be m an nctiae state of putrefac 
tion‘ It aaould seem that in mana cases enormous heaps of 
refu c arc ivUowctl to accumulate m the hope that m some mas 
tinous manner purficntion would take place automaticilly 

NoeiUoss to a Id inmfication «lois not tal i place uiuler a\ enge 
(onditions and it is m ]>ossd>le to deftnd such a s\stein it^is 

•V Tl Ico o, ,r of ^ j 
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lllth 3 *111(1 un>'\ti«sf‘\ctorj in the extreme The id\oc*\tes of the 
refuse tip nro \\ ell a\i *irc that it is a men'ice to the public health 
but thej fondly imagine that their eaerj action Mill be finalU 
judged from an economic standpomt 

After tuentj se\on jears of disposal bj fire and Mith such 
a large number of succos ful Destructor installations there is no 
reasonable excuse for the continued accumulation of organic 
Masto In a rcccntlj is«ued small \ohime ‘ Dr G Vuian Poore 
clearlj points out that organic refuse is the most deadly enemj 
of the soldier and it maj bo as truthfully said that accumulated 
organic refuse is a danger to a cuil community 

Refuse tips ha\o been sarcastically termed Alonuments of 
■Municipal Misdom and uhen photographing the immense heap 
illustrated in Tig 3 and said to contain 20 000 tons of the filth 
of M atford it occurred to the waiter that a huge notice board 
bearing the inscription Video meliora proboque detenora 
Bcquor * would bo a pecuharlv fitting addition not only to 
this filthy heap hut to many hundreds of similar composition 
large and small all o\ or this country 

Such an inscription would siifiice to explain why the filth 
had been so deposited and allowed to accumulate 

The Local Gosernmont Board much maligned as it is 1ms 
done not a little in the encouragement of real sanitary progress 
llio reports of the Alcdical OfficerR to the Local Government Board 
conconiing the sanitary condition of \arions towns furnish most 
mstructiso reading 

An outbreak of zMiiotic or prc\cntiblc di ease is genorallv 
quickly followed by searching iii\ estigation and ex cry weak 
spot m sanitary administration i not only laid bare and criticized 
I ut a remedx is suggested In jienismg the e reports the wTitcr 
his been much impre ed l\ the singular unanimity of opinion 
(\prcs ed by the e quihfied medical men a’^ to the Disposal of 
U(fu e Tliey do not recommend tipping on land or at sea 
wluther the town be lirgc or small the district urban orrural 
I Di'structor ts recommended ns a sanitan neee itx 

* ( / it <1 / ( ; V? /il lt\ Dr ( \i\inii I oor 

* 1 » t ni I 1] I r \ f ll I It P I it f llo 1 tl o worw* 
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It should be remembered that the medic'll man advises as a 
samtanan and not as 'i iitilitanan, lii» standpomt is public 
health the power aspect of the question doe-? not appeal to him, 
and it is manifesth absurd to attach the commercial stigma to 
hi-j opmion The average citizen lias but a faint conception of 
whit he owes to the Aledical Officer of Health and it is mdeed 
cunoub that one n hose labour is of such vital importance should 
so often he marked as unpopular 

Even in \menea where a greater vaneti of methods of di" 
posal have been tried than in this countrj it is becoming m 
creasinglv evident that m spite of all that has been attempted 
and e\ en done disposal b\ fire is non recognized as the onij, real 
solution MTienever the subject is dLcussed the u eakne&s and 
mefficlenc^ of every sjsteoi of disposal with the exception of 
cremation is freely admitted and not infreqnently condemned 
In the proceedings of The American Public Health Association 
for 10052 ivdl be found a contribution bj Dr Heber Jones 'll D , 
President of the Board of Health of the City of ‘Memphis Tenn 
The followang extract from this contribution will serve to indicate 
the general trend of opinion among Medical Officers of Health m 
the United States — 


Unqv^^t\onabl> gervllcnien and I do not care nhat the bize o! t)ie 
citj lb whether it be "New \ork wilh il> four miUion-S or Memphis inth 
a I tile Ob er one liundrod thousand the proper plan for garbage disposal 
13 to destroj it bj fire and not to trj to utilize it for feeding swme hauling 
it out and bttir>ing it or making an> attempt atrtduction There is 
plenti of food in the eountrj to feed swme M e do notnant to pollute 
the atmosphere of the suburban portion of our citj with the bteneh nJueh 
pir^nates from Iiog pea<! and from tlie stuff which is hauleil there a pood 
part of wl icU the bogs UieniseUwwill not eat Such m iti> opmjon 

13 a menace to tl e publ c bealtli of an} nciphbourhoort and k not onh 
^ln•^atL faetorj but tU Rusting • 


It 13 Tcftcshmg to find the President of the Board of Health 
forthecitt of Memphis Tenn thus not onlj adtocating disposal 
In fire but aho scathinglj denouncing the feeding of smne with 


> IV Jfeber Jones tl D la^fom The ^tmeriean Pul lie 
Xssociation m Conf rence at New Orleans Docembor 1902 
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garbage, a system of disposal ^\hIc)l has been tolerated to some 
extent m the United States 

As recently ns two joars since, a “ Municipal Hoggery ” was 
established in Worcester, Mass , the overseers of the poor 
collecting the garbage and fewling swine with the same at the 
City farm, an average of I 800 swiitc being maintained by the 
garbage collected 

Tlie cost of garbage collection for the year 1900 was $17,000, 
and the receipts from the sale of pork $11 300 leaving a deficit 
of 85,700 Evidently the citizens and authorities are satisfied 
with the cheap method of disposal Maybe they congratulate 
themselves upon their success in this Xfunicipal Trading effort 
There is certainly no sign that the sanitary aspect rcce'ves the 
slightest consideration, or that it is deemed of any importance 

In the face of such evidence as is adduced m Fig 5, wo 
cannot boast, but it maj be tnily said tliat m this country 
wherever garbage is used for feeding swine it is done secretly by a 
scavenging contractor Wnle wo have plenty of citizens and 
some few authorities with very hazy notions concerning sanitary 
science, vet m this country it is safe to say that a ‘ Municipal 
Hoggery " is quite impossible 

The advocates of tipping refuse on to tlio land have again 
and again referred to its economic adv antoges In fact so much 
has been said concerning economy that one is almost persuaded 
that s-imtary progress can only be permitted in so far as it is 
economical 

The old analogy of ‘ the enrt before the boive ” is peculiarly 
fitting to such teaching as tin** Every lev il headed citizen, 
however, mu't know that the highest smitition rcpre>onts the 
highest economv and that econoinv without efficiency is generally 
spea\mg to be avoided 

Mr W J Steele \ Af I C E , the Deputv Citv Engmccr of 
Ihi'-tol recentlv presented some very mtcn'tmg figure-s in a 
paper onlitlod Soiiu Method-^ of Utilizing Town Ecfu«e ” 
deferring to the Citv of Bn>tol, he ‘said — 

lliinng ilio jenr omliiis March 2> I'KII R*911 tom of refuse wen 
or on* ton for «»orj four i»ersoiv<. Of tim quantity 33 H; 
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tons were treated at tlio Destructor, the remainder htni^ tipped Had 
the whole of the refuse been treated at the Destnictoi, the total difTercncc 
in cost o\pr the cost of tipping would hn\e been £3 500 — equi\aknt to 
a halfpenny rate ‘ 

A simple calculation t\ill show tliat to destroy 52,702 tons 
of refuse which is now deposited on tips, would add one haVjicnnu 
lo Vie lale To thus change o\er from the present filthy and 
msamtarv 'system of disposal at the expense of one additional 
halfpenny to the rate must appeal to the thoughtful citizen as 
economical It is a sweeping reform at a \ory low cost and such 
a case as this ts typical of mawa while in not a few eases it w ould 
be cheaper to destroy refuse than to tip the same c\ on if no pow er 
were provided 

‘ Paper read before The Association of Heonsing Siiponntendents 
of Oreat Britain Bristol Conference June laot 



Chapter III 

REFUSE TIPPING AT SFA 

I F we eximme mto the methcKU of di'tpo al in \ogue at towns 
directly on tho sea board or m such positions as w ould permit 
of the refu«o being taken to sea it isbotli interesting and ominous 
to find that this method of riddance is not extensively employed 
Although it IS often cheaper to thus get rid of refuse than to 
destroy it there are many reasons which individually and 
collectuely tend to pronounce the drowning of refuse as 
unsatisfactory in the extreme \\c will bneilv review a few of 
these reasons 

If we take the typical ca«e of a town such as Dover we find 
a barge of considerable capacity moorcti com emently m the 
harbour so that carts niav tip their contents direct into tlie barge 
until sufficient refuse has been delivered to constitute a reisonablo 
cargo Until then the barge rcinnins mthe harbour it is in fact 
n sy^tcm of storage so far 

Now It ma\ bt fairly submitted that storage of tins kind is 
notsxti fnctorv nor wouhl it bi tolenUd m eniinectiim witli a 
D-stnictor although in the latter east the nntiriil would l,t. 
nnder cover whdi m the Inrgi it is expo ed 

Again harges cannot proceoil to set in unfivourvhle wiatlier 
and so the storage iiiav ht protraitial It has m some caves iH-en 
fnnnd imi>o dik even wlieii a hxrge is fidlv hndisl t > allow the 
•■ime to iroctssl to « i h r v irrd davs vvh«n the vviather !»as 
**<^n un| ropiti ms 

Tlio nlUniativt to vtrra . m n I arg is to pmvid. a dei>ot 


RErUSr DISPOSAL AKD PO\^ET^ PRODUCTION 

-IS shou-n m Pig G but it will it once l»e apparent that tins method 

IS unsatisfactory The refuse is tipped in the open until suffi 
cicnt has been accumulated to fill the barge it has then all to be 
si oaelled into tlic tipping tnicl s which are then run out on to 
tlie w liarf an 1 tipped into the barge or hopper 

\\ith tlu intermediate handling of the material this pjstem 
must 1 c more e\pensi\ e than tipping direct from tlie cart into 
the birge \gain we have that open air storage which is most 
pernicious 
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Ihe sjstem illustrated m Pig 6 is in use at Bonwell near 
Lcwcastlc on Tjme and as will be observed the depot is m icrj 
dfvso proximiti to houses As is im ariablj the rase the 'Medical 
OfTcor ( f Health condemns the method as insanitary and local 
mod cal men unitedly assert that it is a menace and danger to 
1h« licaltli of the distnet It will thus 1 c evident tint even the 
irdimunnos attendant upon dumping refuse at sea arc most 
undfsirallc Stongt ether m the barge or at a depot is in 
separal le from the sjstem because os a general nilo some few 
28 
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daj!,’ colkction of rtfuic is to nnkc up ji c'lrgo for a 

barge or hopper 

Earlj m the present jear at o«mg to stress of 

^'eather, the refu'ie accumulated at the to the extent of 

"00 tons Had tins been an orthodox refuse tij), tlio mnten il 
^\ould have reniamcd undisturbed, but being destined for dump- 
ing at sea, this unsaxour^ accumulation had to be broken up and 
handled 

^^^lerevc^ refuse is thus stored at a depot for removal by 
vessel, regularity of removal cannot possibly bo ensured , the 
system may work very well for three weeks or even three months 
if v\ eathcr permits but apart altogether from other considerations, 
can any system of disposal be deemed satisfactory which is only 
"orkable m favourable weatlier * 

If the refuse is tijipod direct into a barge or liopper, the same 
(iUcation arises, the vcs&el with its objectionable cargo can only 
leave its berth for the dumping lu v if the weather permits 
Uritflv, therefore we m IV dtserilK. ti}>j)mg at sea as a fair 
v\L ither bystem as < omjKied with tin lUfuse Destructor which 
is usuUlv m optriliun for six diys jar witk lie the weather fair 
or foul 

In the cist of a town where from 2u to tutous of refuse is 
collexited duly, to m nd i huge out to m i every elvy or even 
alternate diys would lie prohibitive beciusc of theeost ^\lth 
Hrgc towais It IS open to question whethei it would pay to send 
the whole of the refu^'C to H i lxevu''e the tulle rtion vrea being 
"ideit must netessinlv lx te»stlj to bring tlie whole of the refu«-t 
to one jiemit which is usuillv not eeiitnl I?ut ip irt from tlx 
prtlumnary lollettum ami storage isilaiintl iiul s imt m system 
to stini refiisi out t»» si 1 > 

Ten veirs ago ^Ir Jolin \ Ilroelu \ M I (. 1 the emiixiit 
t-itv rngiiuir of Liverpiml e\i>rt'"<xl In'- opimon as follows — 



RLFUSE DISPOSAL AND PO^^LR PRODUCTION 

of wattrmgplaces onnaj caMsetroubletotheM ertnen These inat<nal 
howc\tr bhould be rt.mo\cd and dealt with bj the Destructor, ond if 
HiLS was done there cannot be the slightest doubt that disposal at sea 

i» at once the cheapest quickest and best sjs,tcm for the greater portion 

of the refuse fro n tl ose parts of Lnerpool uAic/» he utifttn o moderate carfnjc 
distance from the docks 

Some \ears ago Mr Brodie brought that same intelligent 
apphe ition and in\ entive genius of his to bear upon the dumping of 
refuse at sea that he since devoted to the Refuse Destructor and 
it may be safely said that the sea dumping at Liverpool A\as 
conducted m a far more satisfactorj ami economical manner than 
has been the case in anj other part of this countrj cither before 
or since 

In spite of this however Refuse Disposal m Liverpool has 
not dc\ eloped along these lines on the other hand Liverpool has 
a number of excellent Destructors producing a scry considerable 
amount of poi\cr for electrical jiurposev as may be seen by 
refening elsewhere m these pages 

Brodie shtitemcnt puts thocaM. \cri concistly Asorlin^ 
process 18 an essential part of sia dumping ‘sorting is \ de griding 
and filthy procis-s and involves c\pen''0 I urthe: having re 
moved such portion-s as ^hould not go tosea whit ih to be dono 
with that portion wluch ih too objectionable to commit to the 
otcin ? Me are told that tins portion should be burned m a 
Dcstnictor Precisely — Iml if it is vvisc to destroy the objection 
able petcentagi why drovni tliat which is not harmful or 
likely to be productive of nui'ancc ’ why not burn the whole ? 
Again it must not be forgotten that the portion wluch is not 
included m the category of objectionable matter is such as would 
be of great assistance m the cremation of the remainder 

Around our sea board it lias Ihcu conclusively provtel that 
<Hnntites of refuse dumped at sea are returned on the beaches of 
fnijaiiiit .seaside resorts IV/th/a tlie past t«o years there has 
f een a serious outcry on the north east coast where the beaches 
of seaside resorts have been defiled with the filth of largo towns 
Tliose who consider that refuse should be returned to the hnd 
for manurmi punwscs should demt Rome satisfaction from this, 
for thev ha\( ns thcir allies natural forces and even after the 
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e\pen'?e of thus sending refuse to sei it returns “ b'lck to the land ” 
It IS well known that chemical change m organic matter is a 
Ncrj slow process in the prcsenceof water, and decaying aegetablo 
and animal substances deposited bj the tide maj be productn e 
of aer^ serious haim While this filthj system continues, small 
seaside resorts although themseUes provided with Destructors, 
will have to suffer from the deposits of larger towns in some 
instances a considerable distance awaj 

Thus to some extent docs the dumping of refuse at sea involve 
the inBiction of the filth of one community upon another, even 
as this IS the case with thousands of tons of the filth of London 
sent into the countrj and there tipped 

Dr J B Cosbv the Chief Health Commissioner for the City 
of New \ork told the author that it had been found by actual 
experiment that New York refuse must be taken 60 miles out to 
Rca to ensure its non return on tin incoming tide At distances 
msido ( 0 miles constant ofTvncc was given hy the dcjiosit of all 
kinds of filth on the htachts of seiMile resorts on the Ntw Jersey 
coxst alno at Concj Is| uid and lur Rockawaj 

lo tike rcfii''! hiicli a ilisliiict imivt obviously Ik ixptnsivt 
but till, nttcssitv for Mich iriiiMt was tKarl> shown in the case of 
Ntw \ork hv attual t\{HrieiK( When Mr ft 1 Deacon 
M I C 1 mitiattd this nutluHl of ilispovil m Livirpool in 1‘'70 
tin. iifust was actually eirritd out to a point 24 milts from the 
Uiuling stiipt 

Pcrlm]is tin weikncHs of this s\stiin of dispos-il is most 
tonclusiv ilv shown bv tbi fact lb it ininv towns having ficilitits 
hr thus disposing of thiir nfiisi ha\t iffcr a trial adopted 
Dfstructors 

\^im at tilt prisint time less th m twi iitv pt r e e nl of the 
towns on or in ir tin k i lMnnl Mini tluir n fust to m i preftr 
ring ritlur to nisi luomiments on thi hinl until such a time 
ns tbe\ mi\ ilecnle upon the onlv nutluxl of final nn«l 
•‘Uiitirv eli'po d 



Chapter IV 

&YbTEMS OF CHAEGING REFUSE INTO CELLS 
Direct Citaboiso Sv^te^is 

W ITHIN the past four years, two systems of feeding refuse 
direct from the cart into the cell without intermediate 
handling hai o been deviseil Both systems are essentially 
different in detail, although possessing some advantages anddis- 
advantages in common. It is proposed to consider the direct 
charging 'stems in question as distinct from stems of mechani- 
cal charging, v\hicU Mill be dealt vnth later. 

It may bo mcU to ob*ien e at the outset that there are objections 
inseparable fi om the pimcnile of direct ch.iiging, either by mecliam- 
cal means or othcnvise*, these arc put ck'arly before the reader 
m the description of eath apparatus It is foi the piuehaser 
to decide Mhether the s.mitary advantages which atcruo aie 
such as Mill compensate for the manifest disadvantages 

Stress lb laid upon the sanitary advantages of such systems, 
and as the Destructor is primarily a sanitaiy adjunct, this aspect 
must be more or less piommtnt It would be idle to deny that a 
system mIucIi piovides for the feeding of refuse into cells Mithout 
serious mtcnnediate handling jswortliyof careful consideration 
Direct charging m ould undoubtedly lie very much more jiopular 
than IS the case, if Mlitn once the material was placed m the cell 
no furtlier attention was ncccssaiy, but this is not so, on the other 
hand, the i-aving of labour m actual charging into the cell has the 
efTect of renOc'rmg the Mork of those beneath very much more 
arduous than is the ease under ordinary conditions. 

It is mainly for this icason that the raatonal reduction in 
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labour cost w^iich was niituipirM, bi-* »<' l^'„ , i < 
there Js no»r a ttndcnfy on tlirt pirf f'ffi f ^ > 

cates of direct obnrgiiig to niaynify It/ M«,t» ir/ i] . 
wluch are more or !(*<•< oUvfowi, wUiU If / fi t| , , 

tages lia\o jct to bo dctnoiintnilf/l 

It IS scarcely ruccHHury In inm^f f|,,f ^ 

chaining should bo as fric iih pirxiibh iu ,,, ^ , 

ances, and m any case tlu> iirnmy* nu fit*< / 1 \ u ] 

tlio c\ent of a breakdown an umy itli< tmtu/i i< //(/;„ , | 

maj be at once resulted to na a H(o|ipti(/< ,, , ^ 

of storage might ha\e unpUiiHiuil ii Kitiiri 


Horsfvll’s Diiirci Ciiaiwiino 

As originally designed, a largi pit MiFtinjofl 
of n battery of cells placed buok (o luu k Kn |(>p <,f t\,i 
hopper being level with the top of (In n\U tiiiui/llf 

by an extended table abo\c the eliyiiii' In nilli ' 

It was anticipated that the bulk e»f ii fu»i lii llio I j^, 
would cfToctuaUy seal the oiKiuiig iind willi (bin in yi, ^ j 
sheet iron building was erect eel oxer the buppi t tht Imp/ f,,| 
doors opening outwards to enable the eait (o Imi k 
tipping beam, and thus di'ehai^e Us eoiiUntK illiui iiip, 
cell 

The’ main trouble eXjHncmeel wu'« that tin hIhihI ithjr, 
onl\ faileHl to «eal the oi>ening Imt ui'-tead iiaili(\ 
expelling noxious ga«es 

It was tlius obeious that a me wi«' mU't be found of e Ih , t 
eo\eriug the lai^e opening into the cells m mkIi a iiiiiinii 
would ab-oIu(cI> prexent the cscI[k of ge-e- \f(»r |i 
X inoiis methods for kixjung this door or lid light tin Ip, 
Company tneal a xxatcr si il ^J'&tcm xehich has proxtxl to (m i 
^atlsl•lctorJ, 

Troughs are Ixid honzoiitallx around the pxd <iiKmiig 1 
couue'cteel with a feed lank xxliich has a bill ciKk ammg 
iimntam the* watir at a constant Kiel Th< Jid. loiirin, 
oiHiUngs into the ealK, each xxtighin^ about om and a half 
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are suspended from Mindies, mounted on trucks nhich run on 
rails The winches are bo arranged that bj a feu turns of the 
handle the co\ ermg Uds can be raided about four inches, tins takes 
them clear of the trough and water seal and bj means of the 
trucks t)ic} are then earned clear of the opening 

The departure was a bold one, and of such a character as 
necessitate! actual experiment under ordmirv working con- 
ditions m order to arrive .at the best methods of avoiding a 
serious escape of noxious gases 

Hasing made clear that this system of direct charging is now 
quite satisfactory so far as the feeding m of the refuse is con- 
cerned let ua examine moie closely into the handling of the 
refuse below on the clmkormg floor 

A large quantity of refuse basing l>cen charged into the cell, 
the bottom of the mass rcbta on the table from winch point it 
has to be dragged forward on to the grate proper as often ns a 
fresh charge r* required for destruction 

As with other systems of direct clmgmg so with the one wo 
arc now considering , the fact of the icfuse being in the roll only 
tends to make more laborious the work of those who toil bcmatli 
on the (Imkcnng floor Ixst me clearly explain why the work 
IS more lilionous—than for instance m the case of the ordinary 
top fid cell 

In tho latter case the refuse is nearer to the operator and it 
IS more readily handled, being di tachid , and but a comp irati\ ily 
small quantity Whereat, m the easy of the direct charged coll 
tlio stoker lus to mampulate a very long and hrxw drag rake, 
and bis diflicultus are malinally increased bi cause of the greater 
distance the radiated heat, and the tact tint by the impact of 
Its Own wnglit aliovo and the effect of heat below, the mass of 
refuse is very solid aud Kwollen 

Tins (hfltculty iiuy pcrlmiw not appear at all si nous to tlio 
lay olivxrvtr, but it is nevertheless a dilboulty , and, moreover, 
a V i ry Hcrious one 

Mr J \\ i!radli\, MICC, the City Ibvgmecr of West- 
ininsttr, in a report to the ehninnan and me mbers of tlu Works, 
Kewirs and lligliways Committee, dated Deitmbcr yo, lOOs! 
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remarks as follows s concerning a test of Horsfall s Direct Charged 
Destructor at Shot Tower Wharf— 

t\ ith two exceptions tl e firemen worked well but there is a tendency 
to a\ Old the u.-<e of the long pulling dow-n rake and oUo to keep the fires 
too thin in front which causes tho fires in tl e front to burn m holes 
through which largo volumes of cold air pass into tlio cell tending to 
reduce the temperature and as air under pressure naturally seeks the 
easiest outlet this airdocsnotj ass tlirouglitl e refuse on the other portions 
of the grate 

>Ir Bradley expresses lumsclf very cleirl^ and concisely and 
on the whole his opinion serves to empliasize what has already 
been said concerning the long rake and tho \erj arduous labour 
jn\ ol\ cd in properly using the same 

It sliould bo borne in mind that to ilrag the matcrnl anaj 
from a compact mass and spread it evenly over a large grate area 
IS \crv heavy work, and ns this operation must necessarily take 
lilace with an open door the stoker is exposed to intense lit at , 
It IS therefore not surjiusing to find that there is n tendenev on 
the part of tho man to shirk this work as Mr Bradley points out 
If tho dragging and spreading opt ration is not thoroughly carried 
out generally efiicioncy is impovsihk 

In endeavouring to make this a-^iKCt quite char tlitrc is no 
intention to unfiirlj tnlititc the particular systtm of charging 
which wo arc now coiisidenng hut rather a dtsire to place clrarlv 
Infon the student of tilt Mihjtct and till siuitanan tht mcontro- 
vtrlilili fact that howtvir i xindilioii'-ly refust may hi jmt out 
of Mglit h\ direct charging mfo fhi cells anluous Ixhour 

IS m Rtori for those hi low 

Ihc HuiKrfiiial ohstrver is ijit loionUnt himsilf witj, watch 
mg till charging proci ss onK /row ofxuY and as loiijpxrcd with 
otlur«v>timHwJiuh}u liisMsn Ju jsatuiui fivounblv impressed 
with din'd charging as Mxn fnnu <if»oic it is not onl\ sanitary 
niul exjHahtunis but it also npjHars to Ik etunumical 

Tlu hto Mr lohii Mclagsrm of Bndfonl whosi name will 
nlw av> Ih n im uiIh nxl in ci nnection w ith inau\ u-k ftil innovations 
m Ik'stnidor iiractin w is « f opinion that this K\stttu of din-ct 
charging would Ik tlu iiuansof nxluiuv tin labour cost to fiirf 
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pci ton of refu'-e destroyed UnfortunateH , Mr McTaggart did 
not li\e long enough to realize the chfhciilties ^\luch ivere pre- 
sented, and wliitli to a, large extent lia\e nou been successfully 
overcome it is also open tosciious doubt whether ilr McTag- 
gart fore's iw u hat labour v\ ould be mrolved bclovr m the use of the 
long drag lahe 

At the present time, one is obliged to judge the sjstein in 
(question fiom the porformante of one working example onlj, 
that at ishot lower Wharf, now under tho control of the Citj of 
Westminster, and adverting again to Mr J W’ Bradlej's report, 
the cost of labour per ton of refuse destroyed is given as 1 1 , 

c\clusvve of engineinan and fireman {IG Gd ) 

As tho ccinplete 6gurts» of the test referred to w ill be found on 
another page, it is unnecessary to lurther deal with the same 
here It will suffice to say that the labour cost is high, and this 
must to a large extent be accounted for by the w ork below , as the 
lato of combu'^tion was not abnormal, being only 27 2 pounds 
per square foot of grate surface per hour 

It is, however, but fair to state that a quantity of market 
refuse has to be dealt with, and a proportion of this matenal 
would doubtless be of a bulky naturc> as compared with average 
o'.lipit refuse 

W’ltli tins system of dnect cliaiging. although refuse is actually 
t.tored m the cell, the storage capacity is strictly limited It 
may be assumed that further storage capacity m the cell is not 
practicable, to provide the same would iiivoKc greater width 
between the ehnktnng floors of tho cells, and consequently the 
draggmg forward and levcllmg of the refu'-e would become m- 
trca-iugly dvflicult, as tins would necessitate the use of a still 
longer drag-rake. 

Owing to the jricgnlar delivery of the refuse and to ensure 
actual thargiiig from cart to cell, the only solution is found in 
tlio provision of a number of extia carta in which fiie itfusc la 
fctored until required. 






SYSTEMS or CHARGING REFUSE INTO CPELS 


"Martfn’s Patent CuvRorNo Aip\r\tus 

The first charging apparatus ilevised is show n in Tigs 7 and 8 
It IS known as 'Marten’s Patent and is exclusively used in con- 
nection with Aleldrum’s Simplex and Beaman &. Deas’ tj'pe of 
Destructor 

Briefly described the apparatus consists of a wrought iron 
hopper, jilaccd on the top of the cell and immediately o\er the 
drying hearth On the right hand side of each hopper a hand 
wlieel and lever is placed which operates simple toothed wheel 
gearing beneath 

It should bo pointed out that the tipping platfnim must bo 
practically the same height above the clmkering floor level as 
with tho Horsfall Direct Charged Destructor and Bmilnois 
Brodic’s Mechanical Charging Kvstein viz — about IK feet 

A cart amv;ng upon the tipping platform is lucked against 
the. tipping beam ilio wheels travelling in guide lints ensure 
each cart tipping its contents clean through tlic hopper Im- 
mediately upon the signal being given from below that tho cell is 
ready for a charge the man on the tipping floor turns tlieliand 
wJiecl 2 >rcvjouslv referred to ami the hopper base r> ft Jong 
2 ft wide Midos clear of the optmiig TJie load of n fust u tin n 
at once tipped direct tlirough the hopper into tlie cell hone nth 
llie cell IS so arrnngetl that the mass ran he readily mntiipii* 
lateel and le v ellcel it being po-Hsihle Iioth to ge t lie hmel nnel at tin 
xielt of the cell Behind when tht bulk of the work is dniu 
the stokers an within Ht of the n fu-e nnel pi s/mI forward this 
V'eirk Ixmc elone unehr u>e>l eonehtMiiis wlums with otlur 
•'V ''terns of Inti and elirect thiixing ill mninimlitiun is elone at 
the opposite sub <f tilt eeH the stoler hiving to elng from a 
•hstiiui whih e\pi si t«> the glin md la it ridiatmg frtiin the 
e«n lilt ripiihtv of elurgiii’ is \trv nmirkible anti rm ilniibt 
!'» soiii, extdU till verv « \p ditimis ti|tping van einjilovtd con 
tnbtili s to tills 

\t till liM*tmg I> 'tnietor iiiiihrthi M' trojKihtan B 
«‘f Windswirth vshin this s\st«m ofslinxt elnrging is in lup 
« *t « uU is It,, j 1, irun.: g It thnni Ji \« r\ s„nrtlv hut the lalHiur 


Rmisr DISPOSAL AND POWDK PRODUCTION 

cost IS phonomenil!} low being 7W on!^ per ton of refuse des 
trojed The figures of a continuous test of 120 hours duration 
with this phut M ill be found on another page and are w orth careful 
perusal 

With rccard to the question of storage the sjstem demands 
prohal Iv tuico as many collection carts as under ordinary con 
ditions tlie lefusc being stored m the carts IVlnlo this is a 
very satisfactory method of storage it involves an extra capital 
expenditure m vehicles which many authorities inll not entertain 
Cart storage is how ever not entirely confined to this system of 
charging being also the method employed w ith Horsfall s System 
of Direct Charging as already pointed out 

In the ea ent of anj accident to a hopper which ho« e\ er is 
aerj unlikely owing to the extreme simplicity of construction 
it IS possible to at once resort to ordinary top feeding the carts 
discharging over the tipping beam on either side of the hopper 
for the time being 

The sliding hopper base covering the charging hole is per 
fectly gas tight and there is no escape of gases even while the base 
IS removed during the charging operation 

The low labour cost wath this sjstem is largelj due to tho fact 
that the men below work at the cool end of the cell jinshxng 
the material at close quarters instead of dragging it from a con 
sidcrablp distance 

The actual labour involved lielow although performed under 
onol conditions is nevertheless arduous That the system is 
cennoinical in labour cost is clearly shown bj the verj low cost 
per ton of refuse destroyed m? "W and thi^ m spite of the fact 
that in ordinary working the average rate of combustion exceeds 
fnil)s pirsquarefootofgiatesnrfaceperhour or over JO tons per 

cell per 24 hours 


B\ck Hand or Siio\ei Ted Cells 

Pcrliaps the best known example of the back shovel fed type of 
Destructor cell is the Horsfall and it is both interesting and 
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Martpn’s Patent Ch\rginq Apparatus 

The first charging apparatus de\ised is shown in Figs 7 and 8 
It IS knowTi as Marten’s Patent and is exclusively used in con- 
nection with 'Mcldrum’s Simplex and Beaman &. Deas’ tj'pe of 
Destructor 

Briefly descrihed the apparatus consists of a WTOUght iron 
hopper, ])laccd on the top of the cell and immcdi itelj o\ er the 
drying hearth On the right hand side of each hopper a hand 
wheel and lc\er is placed winch operates simple toothed wheel 
gearing beneath 

It should be pointed out that the tipping pKtfoim must be 
practically the same height abo\c the chiikcring floor lc\cl as 
with the Horsfill Direct Charge<l Destructor and Boulnois A 
Brodic’s Mechanical Charging Rjsttin mz — ihout 18 feet 

A cart arnung upon the tipping jihtfonn is lacked against 
the tipping beam Ihc wlucN travelling m guide lines ensure 
each cart tipping its contents clean through the hopper Im 
mediately upon the signal being given from below tliat the cell is 
ready for a charge tlio man on the tipping floor turns the hand 
wheel previouslv rcfcrreil to and the hopper base 'i ft long by 
2 ft wide slides clear of the oi>ening The load of refuse is then 
at once tipped direct through the hop|>er into the cell beneath 

The cell IS so arranged that the mass can lie n idilv mampii 
Inlcd and levelled it being possible bolb to get behind and at the 
Mile of the cell Behind when tin hulk of tin viork is done 
the stokirs an within 1ft of tin nfuse and /ms/i it fnrwnnl this 
work bung done niuhr lool lombtions whireis with otliir 
sv sti ms of harl and ihnet « li»rgin_ ill tinni] ul ition is done at 
the opposite sub of llu ««ll the -toker hiving to drag from a 
distaun wink » \po il to tlu glin md h» it ridiiting from the 
e»\\ Ihi ripiditv of «harginc is \«rv nnnrkilh and no doubt 
to v(nn, till virv *\|*«Hbti«ms tipping v in unploveil eon 

tnl nt4> to tliiH 

Vt thi Ti>oting D'strmtor umhrthi Mitmjiohtan Borough 
of \\ indsworth wlun thi** ••x'.ttin of direct iharging is in n 
n 't ‘ nl\ i-s tin t Inr^m ’ >t through v< n -marth Ini 






SYSTFArS OF CH \Rf!T\G RFFUSC INTO CELLS 


instructive to compare nttinl ^\o^klng results obtvmcd AMth this 
S3 stem and those obtained with cells of the top fed t3'pe 

It IS conceded b3 tlu makers that with the back fed t3'pe the 
fires are under more din ct control aiul it ma3 bo assumed that 
tins IS quite correct F ui tlior the S3 stem of liack sho% 1 1 fc oding 
has iindoubtcdU found considerable fa\our and large!3 because 
it approaches a rational S3 stem of firing Dy this of course hand* 
firing IS meant 

The \cr3 8atisfactor3 results obtained with hack feeding 
clearl3 demonstrate the advantages over top feeding Again the 
makers maariablv recommend the back fed t3pc in cases win re it 
IS proposed to full3 utilize the power for steam raising jiurjiosts 
AA ith this t3pc the refuse is shot on to the charging platform, 
or feeding bin the level of which is usually arrmged about 
eighteen inches below the sill of the fcctbng doors Ah compared 
aMththo top fed 13710 it wall thus be seen that the refuse is Btored 
in a comparati\cl3 cool place— a distinct ndaantage 

All the matenal is fed into the back feeding doors and 
deposited direct on to the dr3mg lioartli b3 sliovcl tin nctiial 
labour maoUed in «ho\elbng is not serious the lift bung but 
eighteen inches as alroada |>omte<l out 

From the dr} mg liearfb the rcfiist is dragged forward on to 
the grate proper the tlragguig sprcnibng and h ailhng opiratinns 
taking place from the clmkering nc>»>r ImcI bduatli ami imim 
diatel} oppo>ite 

The maiupulation of the niat« ri i1 must be « onipiratia c K f as} , 
and fir less laborious than is tin save with tin dm < t i harmed (< ]] 
bteauvi the htokir is now di ibng with i 1 ninp iriti\« h Hinall 
«puiitit\ of nfitsi dot 11 1ml iml within «isi«r null It will 
b« exubiit tint tlun in id\iiiti^»v ju «<nmsti>ii witli thm 
8\steui of fnalmp as compiml with top fwiliiv which cannot 
fad to impress the clove ubsenir and it mai Ik Mfth kikI that 
tills B\-stem of feetlmg will l»eeome increivinglv jiopular 

\Uhouch the niakerv of tbi Horvfall back fed Ivjk of r*ll 
do not claim that ana economa in lalnnir i' jhiv il 1» withtlm 
H\-vteni as rompxnsl with tbur top f<al ta|K Mt a }k rai«al < f tl • 
lat.-st aaadabl liguns will niat to show that walh tht I atk f«-«| 



REFISE disposal A^D I’OWPR PRODUCTIO^ 

t\pc some vcn low hbour co-.ls ire recorded Tlic gencril 
■\rrangc!i\cnt is shown in Pjg 9 



"MELpriMS B\civ Siio\EL Ted T\rE 

Thi<i trpo doe® not ciU for «nj lengtlij description bemg 
pncticillj the same as the Horsfdl tj’pc the gases ho\\cacr 
instcid of Icaa mg the top of the cell at the front hare a sidew a\ 
motion o\er the continuous grate into the combustion chamber 
Pigs 10 and 11 illustrate the genenl arrangement 

The Ilecnan back fed type of Destructor differs essentially 
from that designed by 'Messrs Horsfall and 'Mcldnim instead 
of feeding the refuse direct on to the dr\ iiig hearth b\ sho\ el a hop 
per Is proMiled at the back of the cell into which the refuse is 
tij)pod direct from the eirt 

It uould be idle to closeU compare the tun s\ stems because 
of tlw uxateriA diffctcuec u\ tUs^^w wwl metUwl of 
With the Horsfall and 'Mtitlium bael fed cell the elnrL,in" of the 
material is readih luniiacul as lias l>een described the man 
re-j) 0 !isil !c for elnrgiiu baxing ilinct and con\cnient access to 
tin ilrying lieirth ami nil 

With till lleiinn t\i>< linwiaoi tlu nninuorl of clnrginfr 
mu t ntii^sinlN tak« plui from Iht f\iiikerin„ fioor tlu n fuse 
4 = 






PvErUSE DISPOS\L ANT) PO^n:U PPODUCnON 

boing dragged from the hopper base bj means of a long drag or 
rake If the hopper provided ba« anv appreciable storage 



*5 


capacity the drag inu,t be much longer and the u ork mvoh cd 
so much the more exhausting The hick charging hopper is 
show nm Pig 12 " 
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SYSTEMS OF CHARGIXG REFCSF, INTO nu> 

Appreciating the difficultic'. ant! lal>our thu‘ nvflr,^ 
hargmg, the makers of the Hctnan De^tnictor hare i-VHv* \ 
i ram which is placed outside of the hopper to puh 



liQ i: lUtv^v 9 l>»'TR»<TyB l»WK UorpER Ted Tv,. 


forwartl, hut as this is a Pjstcm of mcclianical cliarging jtx u 
found dtscnbtd among Hit otlur imchamcal 


Tor rFLDING 

III the top fed tjpt of cell wt hut pnitlicallj "o fat as »>, 
fmhng IS toiutriied the t>'Ciut of tlie origiinl Frjer” 

mg ■ : • ' 

out liiv vtuwtvi ( • 1 

II «ill III ubHniHl lint till Miinllmk is ii-i-d 
ut 'Iniul H Mill «r'i to ni-ike clc-ir lliu «luli top 

(iiilini; no liotli nliki- ™imt till- tonmr Moot more 
inpo-^-- non mUco- tin m-it.nn! » nrtuilK mtroUuci-d ^ 
lu Mr I'rtirV titut, tliirp was no liirk fol Ik-^tnictor aji 
ululiMnn.i tin tinn no«. anil it I1 Inthnio nim-~--ari to 
MO tlin tin .m;uui\ rn.r Ik-tnirtor nn- (.it on I,,, „ 
i-adi-tmctaivlMn. uiut. ml difli o no I. too ii tin t«o i.„i^ 
o! 1,-olin.- 


45 


REFUSE DISPOSAL AND PO’W^R PRODUOrlON 

Jlr George Watson thus clearly defines top feeding— 

With top feeding tlie refo-e h increl> pu->lie(l blmdij in.‘ 

In a very feu voids, the operation of top feeding i** thus 
tersely described, and in most sj'stems refuse thus pushed into 
a charging hole can only be manipulated from one point, i e , the 
clmkering floor RTiere the eelE are arranged back to back 
tlus IS the case, and as it doe^ not admit of any modification, a 
serious disadvantage thus exists, for ubicii, owing to the method 
of construction tJjcre is no passible remedy 

This trouble i6 also met with in older installations of single 





tic. Ij De^TnucTOH 1 oi*1edT\?ic 

Sretion llirousti (.(■H 

row cell's, ftd at tlie top, Acccs'i is not pro\idcd to the back of 
the cell, excepting of course through the charging hole, and but 
little can be done in the uay of useful manipulation from that 
point for obvious rca'»ons 

In order to clearly understand, this, it is necessary to compare 
Figs 13 and 15 How the difiiculty has been got o\er uitli 
Jlcklriiin’s Improved Top Fid type of Debtrnctor, as arranged in 
single row , may be seen by referring to Fig 15 If, Iiowcvor, this 
particular tjpc of Destructor uas arranged back to back the 
Paine difficulty must necessarily exist 

Probably tlie most \aliinble iiiodification of the top fed type 

• on Jlrfuac I'unuii-ts. I^rorcnliit'jt o) The Iiiihiuti oj Ciitl 

M)l t\x\\. ^spion 18'»8-ll'l. Part 1, 


SYSTEilS OF CHARGIXG RKFUSE IX'rO CELLS 


of cell ^\as the front c\hau«t introduced by Horsfall to 

ensure that the volume of green ga«es, ns distilled from tho 
material on the diyung hearth can only leave the furnace b}' 
passing o%er the grate proper, and commingling Math the hot 
gases passing therefrom in the same direction Fig 13 illustrates 
the Horsfall Top Fed Tj pe of Destructor as arranged back to 
back 

The arrangement of the original Frjer cell uas such that the 
entire volume of gases left the cell at the hack, passing over a 



t If 11 I li\ I K H Ol I IV M If I t-f 1 1)1 vTI I I 


bndgt.iind thuui ilnMiiwinlv «hn«l int'i tin iinm fhu Sec 

IV IJ. 

Tlim jiutluHl itf « \li lU't « I- iimiut'lioii ilil\ "* ‘I' tin noxiouv 
gw-v and diivt liivin^ <bn-»l ind a«n-vs t<» tin imm 

•hi<, and tin fut tint tin » irl\ iii't.dl itii.n- u,n „f th, 

tiinjHrftnrx kIdu tfimbnvtmn t\|H .iddtsi in itin lUv tfi thi jiowi- 
bilitv «if innvaiui 

thu Ilf th, j;n it objll tlOIlv ll* till tup fill t\ (M of Cl il, 1 ki‘1i m 
d' «'n,.innl and iniih ni fonn i" tin pn-viiKt * f 1 in.’i* quantitu-> 
of nfiiM un tin imm or h-w In itol top of ihi ii lb. \ot nuK 
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IS it highly objectionable to thus warm refuse exposed to the 
atmosphere but the effect of the constant contact with heated 
surfaces is to reduce some of the naturallv dry material to fine 
dust l\Tien the mass is disturbed at the time of charging this 
offensive dust u Inch mav be of a dangerous character is liberated 
Even if ei er> door and ivmdow in the building is closed w ith 
afcetiddust charged atmosphere the conditions under wluclithe 
men ha\e to work are \ery offemut It so happens however, 
that in the a\ erage Destructor building some doors or outlets 
arc constantlj open and not a few of the complaints concerning 
anno\ance from Destructors may be attributed to the escape of 
dust and fumes from the building 

It H safe to gay that the top fed type of Destructor is the most 
grievous offender m this respect and largely because the refuse 
IS not kept cool 

There is undoubtedly a strongl> glowing feeling on the part of 
Municipal Engineers m favour of cool storage If proof of this 
bo needed then it may be found m the fact that the majority 
of Destructors erected during the past few years have been of the 
hand or front feed and back shovel tjpes an outstanding feature 
of both being cool storage 

It IS scarcely necessary perhaps to point out that an mclmed 
ro id« aj IS a general necessity for the top fed type of Destructor, 
unless a naturally favourable site be available abnormal exca 
vation be decided upon or elevators be provided The 
inclined roaduaj is costly to construct occupies considerable 
^pacc and under the most favourable circumstances cannot be 
made to look very picturesque Naturally favourable sites are 
till exception Abnormal excavation is costly and often pro 
hiluUvL tv cn if not impo''Sible while elevators whether operated 
b^ hjdriubc power steam or eltotricitj must be duplicated in 
vutt of tiic alwfljs po's'Jiblc breakdown and con'^equent stoppage 
A^,ain ilcv atora or hoists have to work Under naturally unfavour 
able Conditions and ns a general rule they are roughly handled 
Figs 15 and 10 represent Mtldrum b Improved Top Iced 
Distnittor asnrrangitlmsinglerow iht two outstanding features 

of this mnk< as compared with other top fed colls m smMo row 
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may be briefly summarized as follows — Instead of dumping the 
refuse on top of the cell in contact witli a hot surface, it is tipped 
on an inclined steel storage hopper, bemg dragged fonv ard and fed 




KCFITSE DISPOS \L AKD POWER PRODUCTION 

back of the cell — under the fitorage ‘•hoot, the clinkcring process 




S\STCMS or CinRGIXG REFUSE IMO CELl^ 


required on the grate proper the material can be manipulated 
from the two opposite points It is thus po'^sible to charge 
spread and lea el a fire \ erj quicklj , and w ith comparatu c case 
because the usual pulling or dragging operations are supplemented 
by pushmg from the opposite side of the cell 

It must not be forgotten that with the top fed cell objection 
able refuse can bo charged more readily than is the case for 
instance, with shoael feed at the frontor the back ^\^lercapro 
portion of excretal matter lias to be destroyed it would be mam 
festly objectionable to handle this by means of a fihoael 13 y 
feeding such material in at the top of the cell, cvtornal handling 
IS to a large extent avoided, as it admittedly should be, but with 
the aacrage ashpit refuse there is no reason, sentimental or 
otherwise, why the slioael feed should not bo employed 

Wo now come to the economic asjicct of top feeding It is 
however, unnecessary to make close comparison here because 
this may be readily done by referring to the tabular statements 
included It may bo said that on the whole top feeding has no 
economic advantages over front or back shovel feed The 
avenge labour cost per ton of refuse destroyed is certainly not 
less and in quite a number of instances it will bo scon that shovel 
feed IS rather cheaper 


Fkont, 1Ivm> or Shovel Ieeding 

The feeding of refuse direct from the storage hopper into the 
cell bj shovel maj be said to represent charging m its simplest 
and most direct lorm It is neccssaiy at the outset to clearly 
differentiate between front and back feeding bj shovel, although 
manual labour and the same tool is eniploj ed w ith both s^'stems, 
jet there is a very material difference 

ith back shov el fed cells, the refuse is stored loose on a 
clurgmg platform, placed parallel with the cells, the sills of the 
hack chaiging door> being about eighteen inches abov o the plat- 
form level 111 the case of front feeding the refuse is contained 
in an cnclo-'cd storage hopper, placed parallel with tlie cells, tlie 
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base of the hopper being eighteen inches above the floor level, and 
t^^o feet beneath the furnace or cell doors 

It ^vill thus be seen that m both cases, the actual labour in- 
% oh cd m shovelling is alwut equal , but w hereas in the former 
case the refuse is fed on to a drymg hearth, fioru uhich point it 
has to be dragged, spread and levelled Litei , this u ork being done 
from the chnkermg floor le\el opposite with front feeding by 
shmel, the one operalion suffices to place the refuse where it is 
wanted immediately In short the feetlmg operation is such 
that a level fiie is obtained foithwith and dragging, spreading 
and le\ellmg as an additional and later oiitration is entirely 
avoided 

Labour is thus concentrated at the front of tlic coll, there being 
no additional Mork involved at any other point It is necessary 
that this should be borne carefully in nund, as it goes a long w ay 
tow ards e\plaining w by the labour cost jier ton of refuse destroy ed 
IS low, iiotwitbstancUng the fact that every pound of refuse is 
handled by «ho\ cl 

The fact that the whole of the work of feeding consists of one 
operation only, is tlic exphnation, and it will bt tkai that apart 
from the obvious economic aspect, extieme simplicity is a promi* 
nent feature 

To the hy obsen er, shovel firuig does undoubtedly appear to 
be costly, but the close student of the subject is well aware that 
front and back shovel fed >>}sU2a3 can successfully compete with 
any other system yet devised for low labour cost 

Perhaps front shovel feeding lias had its most stienuous 
adv ot ite m this country in the person of Mr P W Brookmau, 
the Cleansing SupermtciuUnt of Rochdale Por nine years past 
Jlr Brookmau has destroyed the lefusc of Rochdale at a lahoui 
cost of Tiif. per ton only, a tigiirc difiieult to luipiove upon under 
any coiulition-s. 

It is now dearly recognized by those tomjieteiit to judge that 
the system we are considering is economic in labour cost. Three 
years smec Mr Bnetley Benlmm Healey, in a paper read at the 
Royal Unitesl Service iiistitiitiuii. expresne] his opinion as 
follows — 
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It H a prorof'Oiiig whirlt h not inoro InhonoiH limn top fmhnp if 
proper firmncemeulH are made for storiiiR the rofu o n't repnrd-* siiitnhility 
of le\ol anil di->tnnc froi i the firms diwr* ' 

Front feeding bj sbo\el is alwajs ‘issoei'xted with the nnme 
of "Meldnini tlu^e ni'ibers tntrnilneitig Hit 'iiul it is still 

their spocinlitj It is unnceessir} lure to describt the t^pe of 
cell which Is u-'od for this sjstem siul whieh Hrgelj contributes 
to the success of the S'line is this is dealt with full} in another 
chapter 

Some opponents of front shovel feeding have stated that one 
serious objection to the sjstcm is the fact that the clinker is with 
drawn from the same door as tlie refuse is fed in Those who 
seriously put this fon\ ird as an objection must not forget that 
this IS done with ever) steam boiler hand fired with coal hut a 
fireman worthy of the name would not clinker a fire five minutes 
after introducing a charge of coal on the other hand ho w ould 
bum hit fire down So with the Destructor m question tho fire 
IS so burned dow n previous to the cbnkermg process that v itreous 
clinker alone remains If an> doubt still e\ists the reader maj bo 
satisfied by carefully looking into the analj ses of clinker in various 
towns these are but t^qiical of others and a guarantee as to 
complete freedom from organic matter and combustible maj be 
rcadilj obtained 

The feeding of refuse bj shovel and m small quantities into 
a hot and active cell means rapid distillation and aKo rapid 
Ignition the gases hoing natiirallj Rinall in volume the tempera 
turc as a whole docs not materially suffer 

Tlie fact that with tins system the cell is ahi'ni/f nctiip should 
he carefully borne in mind — refuse is being fed into a cell which is 
111 work Now « ith every other system of fteding the cell is idle 
from the tune chnkenng eommeiices until the fresh charge is 
ready for treatment Tint the cell which is ever active has 
advantages over all others cannot be disputed 

It Ins been often sud that the secret of burning coal properly 

‘ T/* f 1 0 , n! of Ton P-f i*e Brierl-v D ninm 

H \ S I ro rr I of Tl e <!oc rl t of h jn trs 1910 
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13 to fire a little at a time and often ’ AA here this advnce is 
carefully acted upon the smoke trouble is unknown and a re 
markable fuel efficiency is obtained 

No one would be so foolish as to dump one ton of coal into a 
furnace — the result would be disabtnms even if the coal was 
comparatively free from moisture on the other hand it is well 
Known that in the destructive distillation of coal it is best from 
c\ ery point of \ icw to introduce the fuel regularly and in small 
quantities The best practice in hand and machine firing clearly 
shows this 

In spite of tins tlicre arc those who would introduce large 
cpiantitics of itfus« heavily charged with moisture into cells 
which iirem i comp ir itivcly << ol condition Asasystem which 
is di imetrif illy opp »w*<l to the best practice in tiic coinbu*itjcm of 
coal ami tli it sti m of feeding refu'^c w Inch w c arc now consider 
ing It must lie judged liy critical comparison of the results ob 
tamed 

Lastly it IS claimed for back shovel feeding and rightly too 
that the man has direct control over the fire but it must be 
conceded that this is also the case to a greater extent with front 
i>ho\el feeding bocauso the draught and tlucl ness of the fire arc 
under the immediate control of the man who la feeding the cell 
If for instance a hole or thinly co\ erod place is detected on the 
grate a slim elful of relnsc can be immediately supplied 

On the whole shovel or Jiand feeding has many conspicuous 
aiUantagcs that it is Iwcoming increasingly popular is only what 
niiglit he rcasomblv expected The remarl ahh strules made 
during the past few yiars liowmcr must liaie suqinsed e\en 
llic most ardent adiocatrs of the shmel 


■Mrcirwicii Cimuoino (//ecHon s hystan) 

Tilt TItrnm hncl ftd type of Destructor originally charged 
m the samt manner ns Horsfall s Direct Clinrgtd Ct 11 Ins been 
MtiitU motliflttl with a %icw to innUrnUy reducing tlic labour 
imoUed in driggiiig tin iiiittriil from tlu Imppcr I ase and 
uprt ubiig till same o\tr the grate 
•>4 
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As will be pctn bj referring to 1 ign ITnnd 18 anminplarcfl 
e\ttrn'il to the liopper bnsc, pushing tin, rifiJ®c forward on to tho 
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1 1 \»tkiii 


grate Tlic working parts of tbi nm an, txt< nor to the hojipc r, 
tho weight and guiding of tlit ram being taken on rolhrw I'hr 
ram is drnen b^ a worm wheel and screw and is jiut into ojii ni« 
tion by setting a friction clutch in gear Tlio stroke of tin nun 
IS however necessanlj limited and refuse is such an unknown 
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and e\tnonhnan qinntiti that it I** too mufh to hojv tint tin 
dric or rike can In entireU di-pcn'-e<l witli 

\piin the gnte imi tliefiirlv e\enl\ coiered and thm mti'it 
ihiuuul attention at tlie front witli iinn™ tooK so that on tli» 
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whole the sweeping reduction in labour cost anticipated can 
hardlj be realized 

The ram sj stem of chargmg does not appear to be novel , 
a patent No 2 052 of January 26 1898 was granted to Air T W 
Baker but appirenth it bis not been put into actual use before 



Fio II FR\rR s I'CTROVED Tor Fed Destrcctor emoopvino noPL>ois, 
atOOD A. Rrodies Patfvts 
S«ctoa throQgb C«n 

Boulvois ami Brodie’s Patent CnvROiNo Trucks 
The first system of mechanical charging introduced, and 
perhaps the host known is Boulnois and Brodie’s Patent the solo 
licensees being Messrs Manlo\c, Alhott Co 

The general arrangement will be clearly followed bj referring 
to Pigs 19 and 20 and maj be briefly described ns follows — 



Fio 20 IlnrTNfUs V BBomFR PvTrvT Ptt\Rrivi? Tauev. 


Wrought iron tnicks arc proMded, usually 5 foot wade and 
1 feet deep, the length being deterimnod by the amount of Rtorage 
required Pach truck is cluidcd into Pe\crnl compartment's, 
each of which will contain Ruflicient refuse for one charge The 
56 




Chapter V 

BRITISH DESTRUCTORS DESCRIBED AND 
ILLUSTRATED 

FniEB’s Imiroved’ DrsTRucron tMBODVl^a Messrs 

Bounois \\ooi> a BroDiLs P\tents 

T he modern Fryer” Destructor as made by the makers of 
the original Fryer ’ Destructor, possesses ‘•ov erni noa el fea- 
tures in design and f onstruction and materialU dilTers from other 
modem Destructors uith the single exc'^ption of the Warner” 
Destructor 

Tlio leading features of the Destructor uhich ue are nnu 
considering mnj be summarized as follows — 

(fj) The setting of n Bnbeock nml t\ileo\ lioiler between two cells 
tins arrangement being kiiowm ns t\ooil and Brotlic s patent sjstem 
of boiler setting 

(t) Tlie charging of the refuse into the top of the cell Mitlioiit inter 
iiushnte haiulling bj means of cbargiiig trucks which tra\cl on mils 
on the top ( f the c‘ H These rhni^ing trnci s nre tli\ itlrtl np mto tom 
1 nrtiiii nts rneh t [ which contnins aiifneicnt refuse for one chnrg Fneh 
(oni| nrtim nt is proMdod with a liiiigtd fmsc whidi is nulninnticnll^ 
0|>ene4l wliin the truck is brought iiitn tlie required po ilion u\or the 
charging inht on top ef tlie cell Hie charging nj[nr\tns ciiiplojod 
is tint known ns alessrs Ilnnlnois nnd IfrodM s patent Tlie grati orca 
of each ce II is 2 i sqnar fc< t nnd nt the I uck of tin. grate a drj ini. hearth 
H nrrnngctl hn\ ing an area of nl out 20 KC|uan feet 

After clmkcrinp the refuse contained on the (lr\ing liearth 
H jnillod fcuacard on to the prate proper it h tlun spnad and 
le\cll(d o\tr tlu pritf 'I he pasis lca\r tlie cell nt tin Hide 
throiiOi an opt ninp in the side wall of the tdl ne\t to tlu boih r 
OS 
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and <it once iininngc upon the boiUr IuImh, tin* hkIc nail of the 
coll forming the boiler •'Ctting 

The boiler rctoi% mg the on both subs from tin Dost motor 
13 accessible in front foi coal finng in the iisii \] m iniu r if ncc<w‘eir> , 
or a coke fire inaj be provided at thin }M)mt iih ntrcinitorif ho 
desired 

The advantages claimed for the method of boiler setting 
employed arc bncflj as follows — 

(1) Tlie gascfl arc raiswl to a liigh Icmpcraliiro iii tliO firebrick cell, 
and are pnssctl dircctlj mto conlnct witJi tin Ik at mg surface of the boilir, 
tlius sa\mg los9 of heat mid wiur of n«K"< 

(2) The gases after imssiug Ibroaub tin iKiibr an iniicb rcxhiccsl m 
temperature and tlunfon iii xolunu mul \<hHit\ and inon rimhb 
deposit the (ini du't iii th< largi iimiri (Iik from whith it h ciihiI^ 
n mo\ cd 

(3) The fire grate of the boiltr uui Im usid ns n eniimtur ihiriiig the 
drjing of the groin cills and oftirwnnls as nn nuxihary atcuin raiser 
if at any time required 

(4) The boiler can bo u«o<l as a Kteam gcnerntor, entirely flepnrnto 
from the Destructor gavs in tiu event of ony insuffieicney of refuse, 
or if the colls are idto for repoirs 

(8) The Destructor cells hav< nn nlternativo connection direct to 
the flues nnd therefore enn bo useil ns onlinnrj 1 ryer cells m tlio 
event of the boiler being idh for ilinniiig nnd n pairs 

(G) The additional sj>aee reipnnd for the boihr is rediieetl to n mini 
mum nnd is equivalent to tin nit hiigth nml width of tin boilers onfj 
(7) The side walls of the e«lls nn utih/nl ns the boiler sitting the 
arrangement accordinglj lieing eeonoiiucnl 

Having briefly stated the Advantages claimed for tlie design, 
we will now consider tlie practical working of the same — 

Althoueh one pair of cells with a boder set between constitute 
one unit ” each cell must Ik* regiidctl as isolated inasmuch ns 
it cannot assist the other tell on the opposite side of the boiler 
It therefore follows that the actual supplj of hot gases to the 
boiler cannot be constant m volume, nnd a consulcrablo variation 
must mevatablj result in the working conditions periodically 
For instance when hotli cells arc m full work the boiler will 
iweive the ma\imum benefit, but when either of the two cells 
IS being chnkcrcd and newR chained tin conditions at once 
materiallv change liisteid of i hot volume of gisos impinging 
59 
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upon the boiler tube^ from l>oth celU, the hot rolume comc& from 
the -ictive cell onl\ 'incl a cooler \olume from the idle cell while 
the Ixtttr mu't of tiecev itv reduce the cflicieucv of tlie fo’-mcr 
It wtll bt «Jeir tint durinsj the penwl of rhnkennir and 
cliarsfiiui tlien imi-t be one retire cell ind one idle cell alter 
n.rtolv ind it follow-' that the perioil of hiiihe-'t efTiciencr i- 
naclual when both cill-' are in full work Thi-' ptriod of lush 
offiiiencr cannot be con-tant bccau-o of the enforced inactivity 
of the cell-' m tnm for clinkenng and charginc 

Tliat the arranieraent of cell" and boiler i-« compact will not 
l>e di'piited a" al i> the claim that the mtnimura of radiatmc 
"urface i-' rspO'etl It i-' aUo "O far aalvantaffeou" to have the 
hoiUr 'o 'ct that it ma\ lac fired with coal tither an conjunction 
avath the De-'tnvctor g-a'-e-* or when the Dotructor idle 

Tlie practice of coal Unng a boiler which i" al-o beinc fired 
avith De-'tructor ca-e-' hav however l»ocn\en 'ea crclv cnticized 
it bemc contended that the fuel eflicienca of both the refuse nnd 
the coal i-. reduced matervalla owmc to the mraa^la of cold aar both 
throuch the ojaen furnace door^ when cleaning out or feeding 
fuel and al-o tlirough the cell door^ durinc chnkennc and 
charpna: 

The design however i'"ure to he favoured m the ca-e of 'omc 
combined electncita and De-tnictor work*: becau'e it tend" to 
reduce the capital cot A" the Destructor boilers can be used 
for co.al finne as desired it is often «u^estcd that to begin aaath 
no ovtra boiler* for separate firm" diall be provided 

Tin ‘sa'teni for charpmc thi refu e into the celK as ilreada 
noted Is unique and peculiar to this pirticular Destructor \s 
the s\,tem is fulla descnlieil in another chapter amone other 
of thargin" it wall acconImuK Miflicc if the advantagt^^ 
which arpcliimedforthe«amearejUst hnefli eniinieritocf The\ 
are a« follow^ — 

(H Tl o cArH-r* p‘'t rwl ot tlwir loaiU mw TjuwkK 
a »-I'ar fall from tl cart to tl < nfn 

(2) V> lon_ as -tfira.*’ «|w» e miiun it can qtiuUv Ik* 1 rou'’! t und r 
th" lail ImmimI t f tl cart 

• (3) Tic inatfTial is pst iv si from tic cart and il li\ 
ll rll -KUliviit \J,« ini.rv nti n of Iiatul UlMMjr 
6o 
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(4) None of thp nfuM. btond conuM into toiitnct with llio liintwl 
surface of the cell 

(5) Tlie whole of the nrranpeimnts an oiHnitiHl from tlie tii>l» r wmth 
platform, and tlie mtn lunl not go down aiiion^ the iimt<ria1 

(G) The quantitj of material de^trojt'il t*<-r day u jrnatir than uiukr 
the old sj^tem 

(7) A ri.duction in the numbir of imii unjdojctl ns toinjiart-d with 
the old 8j stem of ordmarj top cliarf'in,' 

(8) The whole airanRcment can be ktpt in a clean state, and freo 
from objection on snmtarj proumK 

Tlie sj stem of storage is undoubtedU cool and cleanly, but, ns 
will be obserted, the storage capacity is limited, and if lefuso is 
delivered irregularlj and carts arri\ c at sucli times as the charging 
tnicks are full, storage in the carts is necessary to a\oid extra 
handhng of the material 

In stating this, cart storage is not deprecated , it is a cool and 
sanitary sjstcm, the onl^ objection being the neccssitj for pro- 
Mdmg extra carts, which, as pointed out m another chapter, is n 
special feature of Horsfall’s and Mcldrum’s systems of direct 
charging 

Records of actual work being done in many towns will bo 
found tabulated herein, and these arc worthy of careful perusal 
In the case of quite a number of installations where the power 
IS being fully utilized for electric lighting electric traction and 
sewage pumping it will be observed that very satisfactory results 
art being obtained 

The general design of tin Improved” Fryer tvpc of cell, 
embodying Missrs Boulnois W^kkI ind Brodic’s, patents is 
illustrated in I’lgb it) and 20 

\\ VUNLUS 1’UKIl.CTUS ’ DLSTl.UtnUl. 

Ihis l)L*striittor possissis som few [»omts iii Lommon with 
tJio “Frytr ” type I'lic ctIN art, however larger, anti a hoder 
<>f the multitubiilar type is almost invariably used instead of a 
water tube boiler 

Tile eelU are tisuvlU amnged luck to back excepting m 
the cast, of \ er\ small installations anel top charcing is an essential 
ft ituri', smill cliargmg liopjHrs being jirov ided imnicdiatel\ 
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over the drJ^ng hearth, the hopper base being just above the 
reverheratorj' arch over the hearth The hopper base plates 



arc hinged, and the opening and clo'-ingofthc ba^e plate as requued 
IS controlled by an arrangement of &nnplc hand lc\cr'i on top of 
the cells 
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The ga«ts lci\ t the cells nt tlie side tliroiigh nii e\lnust open 
coming into imincclntc contact with the boiler In all 
modem installations forced driught is proMchd Sturtev ant Fans 
dn\en b\ high t>pccd \citical engines being usually employed 
Figs 21 and 22 cleatlj mdiealc the 
general arrangement of tw o cells arranged 
back to back those being of the ordinary 
top fed t\'pe nhile Fig 2J illustrates a 
later arrangement which proiidcs for 
direct chai^ins from cart to cell with 
storage m the coll 

It wall be obser\etl tint this design is 
similar to Horsfall s s> stem of direct 
charging the refuse ha\ mg to lie mani 

-,,i t 1 , , . ° , DESTnOCTOB UlUECI 

puiateu from the front (i o thechnkcring Ciupcted Tvrs 
floor) and the same diOicultics which 
''Mt met With m Horsfalls original design are likely to ho 
presented again with this sjstom As the difilcultieb inseparable 
from &jstems of cell storage arc fully dcilt with in another 
chapter it is unnecessary to further discuss the same here 

The \\amer Destructor as originally designed was somewhat 
Miuilar to the early Irycr Destructor the colls being erected 
cither m single row or back to bad the boiler being placed 
between tin cell*, anel the chmmes in the main flue The later 
arrangtinent of Netting a l>oihrlK,twceiic\cry twoccllsdates from 
1S92 about which tunc alvi> forced elrauglit was first introduced 
m connection with thH pirlicuhr make 

\ltliough a eonsidiribb minibir of Warmr Distructorshase 
l>een crecteel mans are of the e vrl> t\|>c Compared with some of 
Rie more n*ceiitU introilueid Di '•true tor- no great luadway has 
ban luulc m tlic jiriKliietinn of power 

Hors>\ixs> llLSTri-CTors 

'Iho HorNfill Dotnutor will nlww\s le nmembered as the 
fn^t In ii timjHriture DiNfriictor and ita admit markcil a new 
m tin di'pos.jl <f rifuM b\ hn. Although the name o' 

(13 
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Horsfall is ahiajs associated wtli the first lugh temperature 
Destructor jet the temperature obtained manj years ago 
although high by compan<ion uitli the earlier low temperature 
natural draught Destnictors y as not so high as that nott reached 
uath the best of modern Destructors 

That the ad\ ent of the luch temperature Destructors ga\ e an 
immense impetus to final and samtarv refuse disposal is be\ond 
all question and it ma^ be saft Ij aid that had u e not j et adopted 
high temperature \*orkmomthibcountrj out own position to day 
m so far as sanitarj Refuse Disposal is concerned would he no 
more satisfactor\ tlian is the case m America 

■Vs the pioneers of the high temperature sj stem the Destiaictors 
made by tho Hor&fall Company arc of pecubar interest At the 
present time no less than three distinct types of Destructors are 
associated with the name of Horsfall (1) Rack sliovelor hand fed 
type (2) Iho top fed tjqx" and (3) A sjstem of direct charging 
from cart to cell this being i modification of the top fed tvpt 
three systems ere fully described m the clupter dealing with 
the \aTiou8 sjhtcms of charging m use 

It IS not surprising, that the first high tempei Uure system 
should hi popular md great credit is due to tho makers not onU 
for this \ aluable and far reaching innovation but also for improve 
nunts in design winch ha\c contributed not a little to tho pre-'Ont 
sati f ictorj po ition of tin country m so far as f nal and s xnitary 
Rtfiise Disposal is concerned 

To refer to one feature m design which w i g^-ncrallj 

admitted to be a great imprueeiiient — tlie front e\l aust One 
has onlj to toinpire 1 igs IJ md 14 to at once a]jprcei itc the 
\nliie of this improvement Instead of the gases as distilled 
fn m initerul <n the drjin^, hearth being peiinitted to at once 
] 1 s out of tlie cell into the mam flue the direction of evit was 
ri veiled thi green ga«cs being caused to tried over tlio active 
grde \ ifore h wing the tell and onlj passing from tho cell into 
till exhaust flue intcrmmglcd with hot giihtb excepting of course 
at »*uth tunes us the roll inaj bt, idle 

1 vin tho < vvlin doubt tbi iitilitj of tlio drjing hearth at all 
will lulimt tl U linvim, a ilrving Iwarlh the front exhaust is n 
64 
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ncct'-sitj Ttu \tiirs ago, A\hcn cntjcil companion was fre- 
quently made between the earlier systems and this new departure 
those who had occasion to study the matter c\en supcrficnlly 
were speedily con\incod as to its superiority Other features 
peculiar to the Horsfall Destructor, such as the side air boxes, are 
dealt with in another chapter , that these are useful for pre^ enting 
the adhesion of clinker to the side walls of the cell has been amply 
demonstrated 

Within the past tw o a ears, coincidcntly w ith the de\ elopments 
made in the production and utilisation of power from refuse the 
back slio\cl or hand fed type of cell would appear to ha\e been 
more popular on the whole than the top fed tyqie It maa there 
fore, be of interest to quote Mr George Watson’s conclusions 
concerning the relative advantages of the two systems — 

There is practicallj no difforenco between the two sj^tems m reganl 
to pconomj of labour TJi© work at the front is Rimilar for both 
types of furnace and consists in pwHmg die refuse forward and spreading 
it o\er the firo with a long liandteti iron rake ' 

It being admitted that back hand feeding possesses no economic 
ndtantages o\er top feeding its populanty must perforce ho 
attributed to other considerations In the chapter discussing 
tarious systems of charging refuse into cells the author has 
uideatoured to show what the real ndsnntages are 

That the \ory best results recorded with the Horsfall De 
structor are being obtained with instillations of the back hand fed 
type IS icry ciidcnt By licst results is. meant efficiency in jiower 
>.eneration and also the production of a good liard clinker 

In orelcr to clearly appreciate the difference m the design and 
arrangement of the top and back fed types it is necessary to 
compare Tigs 9 anel IT AInny installations of both the top and 
back fed ty pes arc herein de^nbed details of se\ eril ci aporative 
tests nre aKo mcliuled The reader will find mucli of interest 
tlumn and not only in connection yiitli installations when tin 
powtr IS fully utilisctl 

• II nnoii oM I fluff } iimarff Sc© f'rortrjinga of T/t /n*lilu/ion 
ol Cint luomrfrt m1 cxxw IS9s *10 Part 1 
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Melpru-m’*! “ Simplex ” Regenerative Destructor 
The first Destructor of thw type was erected about nine years 
ago at Roclidale since winch tim® various minor improvements 
have been adopted The mam features, however, such as front 
feeding h\ shovel the continuous grate, and the regenerative 
system of air heating have all been retained and perfected 

Witli the sj-item of continuous grate and divided ashpits, the 
principle of “mutual assistant c’ is embodied m its entirety 
As will he seen bj referring to Fig 24, instead of small oz- 
dinarv cells divided one from the other one large furnace 
chamber is provided but below the grate divided ashpits are 
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arrangid, each ashpit being provided with two steam jet blowers 
fitted into a downtake liox coimnumcating with the air conduit, 
which IS common to the penes of ashpits 

This arrangement of blowers ensures silent working of the 
forced draught, and ns the blowers in each ashpit hav c a separate 
steam connection, tlic fires on each section of the continuous grate 
area are under separate eontrol 

As usinllv arranged, tlic whole volume of gnse>s hav c a sidew ay 
motion; thus Ihcvohimc of gases imssing fiom that Rcction of the 
grate on the ixtreiue left must ^»ass over and mtcrminglo with 
tlie hot gn«es procieding from the other pectioiis of the grate, the 
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whole volume of gases moving in the same direction towards the 
combustion chamber 

^^Tlen a fresh charge of refuse is introduced on to either of 
the two middle sections of the grate, with active sections on the 
right and left, the newly charged refuse quickly ignites m the 
lone of actise fire Cliargmg the section on the extreme right 
in its turn, the hot ^olume proceeding from the acti\e three- 
fourths of the grate must pass over and intermingle with the 
comparatively small volume of cool gases distilling from the new ly 
charged section 
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It Will thus be seen that the tell is ever active , the example 
here illustrated is known as n four grate unit, three-fourths of the 
cell always licmg m full work With a tiiree grate unit, two- 
tlll^d^ of tile cell arc a!wa\s active and with a two grate unit oii"- 
UaU of the cell is alwaxs* m full work 

It IS thus that a high temperature is maintained m the cell, 
the maintenance of liigh temperature being automaticallv secured 
To a great extent the «xe ©t hot air for combustion is also 
iK-neficial. quicklv nb-orbing moisture and promoting rapid 
ignition Experiments with verv wet refuse have shown that 
with cold air supplied to thoblowcrstbe firewould d-e out, while 
with avT heated up to luo Kahr rapid combustion could be 
munt.uiiwi 
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As will be obseivcd by referring to Fig 2."), after the \olume 
of hot gases leave the boiler thej immediately pass through the 
regenerator or contmuoii'? air heater The regeneratoi consists 
of a l>attery of staggered ca%t iron pipes The hot gases pass 
vertically downwards through the pipes into the main flue, 
thence direct to the chimney unless an economizer be also 
provided 

Cold air is admitted to, and circulates around the outside of 
the regenerator pipes, being drawn therefrom through an air 
conduit hj the steam jet blowers which then force the volume 
through the fires The temperature of the gases after leaving 
the regenerator is Riifficiently high to permit of an economizer 
being installed for heating the boiler feed water 

It will thus be Keen tliat having secured and mamtamed a 
high temperature m the cell, it is not only possible to generate 
steam in the boiler, but also to heat both air and water With 
such an arrangement some 1,000'’ Fahr will be absorbed be- 
tween the combustion cliamber and the chimney, the gases 
being reduced in temperature from about 2,000® Fahr to 400'® 
Falir 

Although front hand or sho\cl feeding is usuallj associated 
with the particular Destructor we are now discussing, it will he 
seen bj referring to Figs 15 and 10 that a system of top fecdin«y 
can be used while still embodying the leading features of tlie 
continuous grate, combustion chamber and regenerator Simi- 
1 irly also a sy stem of bach shovel or hand feeding may be adapted, 
see Pigs 111 and 11. likewise Marten’s direct charging system 
as illustrated in Pigs 7 and 8 It is unnecessary’ to here discuss 
the mlMintages of the vanmis systems of charging, these beiri" 
fully dealt witli in a separalc chapter. 

The details of a number of esnporative tests made with 
Destructors of this type m various parts of the country’, together 
with illustrations of steam pressure charts and temperature 
reiordirs, h(r\e to clearly show that excellent results are hoing 
ohtninul. wliiih are m no sinnll meusun* due to the faiilities 
proiiihd for securing and iimintniiiiiig a liigii temperature in 
the (lU 
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MriDrvMV Re^m^n & Dri*^’ T\rE of DE-^rrccroR 
Uns WHS oni of the fir»t high tomjHntun Destructors., heiri" 
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introdiicwi at a time when but little progress had been made in 
the adoption of high temperature ceUs. About nine years ago, 
uhen the first installation was made many municipal engineer* 



CT;»V(ly douhtwl whether it possible to *ecure the results 
then rLiim«tl 

Time, liowcver. lin« but served to *>how that a tem|>erature of 
Knhr.. which was then di«pute<l. can l>e reiy- casilv 
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obtained, and likewise a coinhiiKtioii of 15 Ions of itrn-i |i<i idl 
per 21 hours can be n'ndily ex(((d(d 

In essential principles the B<.iinn>i A Ih is lyjin of Dmliin tin 
is the same now ns it was m the , a fi w' niiiioi itnpiovi 

ments have been introduced, all (if whi'li find to fm flllnli tlin 



manipulili-,, 

intlieetll rthd tn Uiijiua i U.\ 

comlni.tn/fi 

As u»n4ll\ ntfif |{,»- I>(wtnictor tn inn-sU v iup,,v.j, « 
jviir of ili\tj.,j , ^jlh a mmlm»tion diitiul'ii kiumuul^ 
lnthclU, «(.) « ,ml \\ iW.\ r ~l I . I.ia ( II. > 
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bustion chamber Tlie ordinary arrangement of the cells is 
shown m Figs 2G 27 and 28 If desired the refuse ina> be 
contained upon a storage shoot or m a storage bm clear of the 
cells being dragged forward and charged m as required A 
further modification is the inclusion of Alarten s system of direct 
charging which arrangement ma\ be seen in Figs 7 and 8 
The grate area of each cell is 25 square feet and a spacious 
drj mg hearth is provided at the end of the cell furthest from the 
combustion chamber so that green gases as distilled must pass 
over the active grate before entering the combustion chamber 
Fan forced draught has alvva 3 rs been employed and some very 
high rates of combustion have been reached In a test at St 
Helen s it nil! bo noted that over 100 pounds of refuse was do 
stroyed pe: square foot of grate surface per liour 

The provision of a common coml ustion chamber with tht 
iltcrnatc system of charging ensures the mixing of the gases m 
the combu-^tion chamber and each cell m its turn is therefore 
helpful to its neighbour Direct access is given to the drjmg 
hearth and from tins point the refuse is pushed forward as 
rt juircd and sprca<l over the grate The cell is chnkered from 
till side and a reasonable concentration of labour is tlms secured 
As a top fed system embodying tho drjing liearth and fan 
(lriu„lit it will be found interesting to compare the results with 
lliOM obi lined with othtr Destructors of the toji fed t^pc 

Rvkeus Impkoved Dfstructoh 
This Distnictor was introduced about four vcars ago and up 
to the present so far as tliH countiy is concerned the practical 
Working of the same has to he judgctl by one frampJe onl} a 
two cell plant erected at Phoenix Uhnrf Lambeth under the 
'Ml tropolilan Koroiij.li of Imslmrj 

Inttmnll^ this Destructor differs cs ontnl!> from all other 
Knti'«h inakis. l«o inclined gratis arc provided one aljovc the 
other Tho cells being charged nt the top the refuse immediately 
falls on to tin upper j,rate wliicli constitutes the drying hearth 
At the opposite ind of this grate ncciss doors arc proviihd for 
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the manipulation of the mntcnal on t!i« upper hi irlli or jjntp 
and from this point it is draggid forward oNir tin (jxJ „f t|,<v 
grate as required and again aprend o\tr the “icoiulnrj iiichnixl 
grate beneath 

In contra distinction to nil other sjHttms with whicli dram™ 
hearths are used, with this t>pe all funus from the drying luartli 
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•o cvJniisted hj the form! draught fan and delnired with (h^ 
r supply under the secomlara grate This is a gooil feature 
msnmcJj as jt entirely aMuds tlie noutnihzing iffict u/wn the 
11 temperature which mu«t obtain when low temix raturu 
re constantU being liberated in a ciU wlure actiM eonilmstiofj 
i aKo m progresv IB tlu'> is meant single cell e\-'tims 
Inch the draing procc'-s i** constant in e\erj cell 
I'lg 2^ eloarU ilhi~tralcs the general design . it w ill be obver^^ 
hat con-idcrable depth is demanded and further that tin Ofnra 
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bustion chamber The ordinary arrangement of the cells is 
shoivn in Tigs 26, 27 and 28 If desired, the refuse may be 
contained upon a storage shoot, or in a storage bin clear of the 
cells being dragged forward and charged in as required A 
further modification is the inclusion of JIarten’s system of direct 
charging which arrangement may be seen m Figs 7 and 8 
The grate area of each cell is 25 sc^uare feet and a spacious 
dr\ ing hearth is provided at the end of the cell furthest from the 
combustion chamber so that green gases as distilled must pass 
over tlie active grate before entering the combustion chamber 
Fan forced draught has always been employed, and some very 
high rates of combustion have been reached In a test at St 
Helen 8 It will be noted that over 100 pounds of refuse was de 
stroyed per square foot of gnte surface per hour 

riie provision of a common combustion chamber with the 
altcrnati svstem of charging ensures the mixing of the gases m 
the combustion chamber and each cell m its turn is tliereforo 
helpful to its neighbour Direct access is given to the drying 
hearth and from this point the refuse is pushed forward as 
requited and spread over the grate Tlio cell is chnkered from 
tilt side and a reasonable concentration of labour is thus secured 
As a top fed system ombodjing the drying hearth and fan 
driiiglit It will be found interesting to compare the results with 
lliosi obtiiiitd witli other Dtstnictors of the top fed type 

RvKEn’s IviritovED DestUuctor 
This Destructor was introduced about four vears ngo,and up 
to the present, so far as this country is concerned the practical 
working of the same has to l>e judged by one example only, a 
two coll plant, enctid at Phoenix Wharf, Lambctli under the 
Httrojiolitnii Eoroiigh of Finshuiy 

Intcninlly this Destructor difTcrs essentially from all othir 
ErUinh iwakv'^ Two mchnetl grate«» aro provided, one abovi tlic 
other The tells being clmrgetl at the top, the refuse unmetliattly 
falls on to the upper grate, wJiicli constitutes the drying hc-irth 
At the oj.positc tnd of this gratt, acciss dooro art provided for 
7 « 
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the manipulation of the material on tlio upper hearth or grate, 
and from this point it is tlraggeil forward o\er the end of the 
grate as required and again spread over the secondarj inclined 
grate beneath 

In contra distinction to all other systems with which drjing 
Iiearths are used, with this tj|M5 all fumes from the drying hearth 
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are exhausted hj the forceil draught fan and dclnered with the 
air supply under the secondary grate Tins is a good feature 
inasmuch as it entirely axoids the neutralizing effect upon the 
eill temperature which must obtain when low temperature gases 


are eons{'\ntly being hbiratcd in a cell where actne combustion 
•s nKo m progress By this is meant single cell systems with 
which the drying process is constant m cverj cell 

I ig C*) clearly illustrates the general design , it w ill be observed 
that con«uhrablc depth is demanded and further that the opera- 
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tjon of the cell nece^'^itites libour it three different levels 
(^)on top of for charging (R) mtermcdntc ‘'tokmgat the hick 
ind(C) ]e\ellmg ind cUnkering l>elo\\ itthe front This is not i 
feitisfac tor\ ftature 1 “ it prc\enta that concentiation of labour 
iihich is xln x\s 1 source of economy 

Ulicthcr the verj ample cell storage mil proae satisfactor} 
^et remuns to he seen past experience would incline one to think 
that difficnltics will he presented owing to the swelling action 
of the heat ridiated from below and aLo because of the great 
weight of material aho\e a somewhat restricted opening at the 
hopppi 1 isc 

Ihtre ireium\ novel featuris tinbodied m the design and it 
will I e interesting to clcarU follow the results obtained m actual 
practice Ihe plant here dhistrated diffeis considenbU from the 
one working example in London mainly perhaps in the provision 
for storage of refuse m the cell a departure which has always 
involved trouble viherever jet tried m addition to increasing tlie 
labour cost 


Tiie SrERLiNC Refuse Destructor 

This Destuictor which wa« introduced about three years ago 
IS not unlike the Beaman and Deas tvpc m general design and has 
given verv satisfactory results 

The cells are usually erected in pairs the combustion chamber 
being placed between two cells vxhereis v'lth the Beaman and 
Deis tv pc tlic Combustion clmmlter is arranged at the back of the 
cells and between the ccIN and the l>oiler 

In the case of larger installations while the pair system is 
still retained with the cells the arrangement is such that either 
-< or 0 cell-' di-'chnrgc their gaseous products into one combustion 
chaml er 

r arh cell is prov idod w ith a dr\ ing hearth the grate proper 
hav ing an area of 2 > square feet Tan draught is alwav s employ cd 
and uxiiallv Babcock and Wilcox boilers are set m connection with 
the (ells m pnfennof to nn\ otlur tyjie of boiler 

Tin htonp (f refuse in tarts IS retommtiuled hut as already 
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pointed out m another chapter, this sjstcm of storage has com 
mended it«elf to but feu authorities up to the present, ouing to 
the increased capital expenditure imohwl 

In the case of one or tu o instnilations, a sj stem of transporters 
and storage bins has been proxided, notabl} at Hackne\ and 
Aston Alanor Some actual uorking results obtained uith thesf 
and other installations are referred to elseuhere and these art 
uorthj of careful perusal 


Hfesas s ‘ Twin Clll’ Destructor 

This Destructor was introduced about three jears since 
hemg at that time a modification of the “ Bennett Ph>thmn ” 



lio 30 Hrr>*N s Twiv tru, IlrsTin ,T m 


Destructor The e-^entnl principle of the Destructor is con\ ed 
to the reader in the term Twin Ctll and the modifications of 
the original tape haae all in tJie luam been introdiice<l witli a 
MOW to securing ami mamtammg a high temperature in the 
cell 

To some extent the design has I»een siinphficil and whih 
this has licen nccomphsheil it has not inioKeil an\ sacnfict in 
general cfTicicnci As w lU l»e ob-eia e<i b\ nfemngtoFi^ "to 
cells an crectixl m pur* and while rich cell has its soparat( 
ashpit the two cells fonn om eontinuous chainl>er divided 
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only abtne tlie grate le\el by a shallow bridge betueen each 
grate 

Eacl) cell has a grate area of 30 square feet, and as uith 
Mcldrum’s sj stem of continuous grate, so w ith the system u e are 
di'cussing a drjmg hearth is not used Forced draught is 
provided by means of centrifugal fans, either electrically or 
steam dmen and hot air is supplied for combustion, the air 
being heated in passing through a continuous air heater, knoun 
as Hou den’s sjstem, which mcthotl of air heating has been 
extensively used in connection with forced draught for marine 
boilers 

In tlie case of the earlier installations the refuse was tipped 
direct from the cart into a back storage hopper, from which the 
niatonal was dragged over the grate by means of a rake, this 
operation being performed from the chnkenng floor immediately 
opposite The Heenan "Twin Cell” Destructor may therefore 
bo termed a back fed Destructor (sec Fig 12) 

While the charging of refuse into a closed stoi ige hoppci has 
its ad\ antages it w ill be clear to the reader that the hopper feed 
IS always liable to gue trouble, for reasons already indicated 
^^hen the material becomes hot, and accordingly swells, it is 
difficult to ino\e, and when it is only possible to manipulate the 
mass from one point, and that by dragging from a distance, 
tiic di'advantagcs of hopjKtr charging at onto become evident 
INcn when refuse is cool, it will constantly ' bridge ” o\cr in 
w ide hoppers , it is then dangerous to attempt to dislodge the mass 
from hilow e\cn if it is accessible from the underside To break 
through the same from above is often found \cry diiric-ult, and 
whin dislodged the impact of the fall is such as to compress the 
mass at the hopper base 

It would appiar that the makers of the Heenan ‘ Twin Cell ” 
Distnictor cliiirh appreciate the difficulties mvoKcil m the 
hoppir find, as they lia\o reointly mtruducid a charging ram 
which IS arranged to push then fuse forward from the base of the 
hoppirfsicFigs 17 and 18) Uiis method nf charging is further 
di‘rusji<d m niiothir chapter 

’lint the Ilitmn IX^tnictor lias hem Bucccssful, maybe 
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miml} attributed to the design nml the U'se of liot air for coinbus 
tion The principle of inutuul assKtance liis liciii ktpt 
caiefuUj in mind and einlodud in tlu ilosign with the result 
that the s\^tolu has (pucl 1\ liciiiu |K»piilar 



iirrusi Di'^rosAh wdpouik rKoobcrioN 

•tiiK iJ nt tltc lf\tl b\ II hliilliiM lirJtlj,! Iittwati (««!» 

lU 

I u h <(11 lias n ^mti ana of HI sqiiiirc ftit and a** wjtli 
M(.!ilrnn> < f timtimmus ^raU po with tlu h^nttm wo arc 
(listu'^'-in^ i lining lunrth is not u*>((I lon-td draught h 
jtr<»vuk<l 1»\ miins of criitnfitgal fans iillur ikttncnlls or 
bti im drnen ami hot air is sii|ipli(d for comhu^tinn tlie nir 
Iioitcd in i>i‘'''ing through a contimious air hcattr, known 
iis Hiwdans s\stoin wluth niitlKHl of air hinting lias Ikph 
t\tcn‘<i\iU u'ctl in conniclioii with forctd draught for imnnr 
hollers 

In tlu lase of tin iirlitr installations thi riftist wa^ tipped 
dirict from tin cart into a back xtongt hopjicr from which the 
nmtcriil was driggttl oxer the trati h\ nunns of a raki this 
ojKratign lemg jurformed from the elinkermg floor mmicdntiK 
ojjposite Tlic Hccnan Iwmfell Destructor iin\ lliircfore 
bo termed a b'cek fed Distnictor (ece I ig 12) 

While the charging of refuse mlo a ilo'cd storigt Iioppir has 
its adxantages it will be clear to the Tcader tint the hopper feed 
Us ah'ajs luble to gi\c trouble for reasons already indicated 
When the matcnal becomes hot anil accordingly swells it is 
difficult to move and when it is only possible to nnnipuhte tin 
nn«s from one point and that by dragging from a distance 
the dl^ad\ antages of hopper einrgiiig at once become tv idcnt 
] V en when refuse is cool it will constantly bridge ’o\erm 
w ido hoppers it is then dangerous to attempt to ihslodge the mass 
from below c\en if it is accessible from the underside To break 
throufr}) the same from above la often found very difficult and 
when dislodged the impact of the fall is sucli as to compress the 
mass at the liopper base 

It would that tVvc nvakets of the Heewan I-win CeW 

Destructor clearU apjireciato tlio difficulties involved in the 
hopper feed as they have recently introduced a chargmg r?m 
which IS arranged to push the refuse forward from the base of the 
hopper (see Figs 17 ami 18) This method of charging is further 
discus«ed m another chapter 

That the Heenan Destructor has been successful may be 
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mainl} attributed to tlit d<H jii and tjji u> «>1 ] n 
tion 1 he pnncijile of mutual ar>'i>'taii < I 
earofull} in mind and m tbi i^i ii 

that the sjst( ni b qiiK kl\ |>o|iiil ii 



Chapter VI 

lAllOlR COST 

T HP I'll our cost in connection uitli Destructors i'» n factor 
of griit importincc nml clninnds cartful consideration 
l)Ut it IS a great mistakt to single this one factor out as the nnni 
01 onl> basis for conipau on between two or more Msttins 
Being a standing charge it calls for pcrious attention hut it is 
obMOUsl) absurd to laj tiowii the principle tint because with 
one Bjstcm it is guarantetd to destroy refust at V/ per ton as 
against lOtf per ton guaranteed with another system the 
former is of necessits the most economical ith the latter 
plant twice as much steam mai lie guaranteed oi the clml or 
maj in the one case be poor and m the other case Mtreous and 
commercialU speaking \er^ much more \aluable 

Again the question of depreciation is i factor which must 
be recognized recent reports serae to clearly show that with 
some sj stems the cost of repairs !•> considerablj higher than others 
It wall thus be evident that a possible economj m bare labour 
cost for destruction should not be considered apart from lanous 
other factors 

The writer has iii instance in mind of two recent installations 
of the high temperature ta-pe in a Northern cit^ Both Destruc 
tors are of the top feed tj-pe but tlie systems are different the 
two installations are scarcely two miles apart and jet in one 
case the whole of the clinker js disposed of at 2^ Gd per ton at 
the works while m the other case the clinker is \alueless and 
produces practicallj nothing 
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This case is not an isolated one, nor is it overdrawn At the 
present time and for some three jears past m connection witha 
Destructor m one of the Metropolitan Boroughs, the clinker is 
freelj disposed of on the premi*^ at 1? 9f per cubic ^ard 
Five miles avvaj , in another Metropolitan Borough with a different 
tvpe of Destructor, not onl^ is the clinker too soft to command a 
market, but at leait per ton has to be paid to get nd of it 

Instances such as these onlj too clearly show that in this 
respect alone it might he wise to choose one t^pe of Destructor 
rather tlian another, even if the guaranteed labour cost was 
higher 

If for purposes of argument we assume that 3 of a 
penny is a fair price to fix as the value of each unit of electricity 
generated, and that a ton of average refuse is equal to the produc- 
tion of 30 electrical units such refuse tlicn has a fuel value of 
lOi per ton If one maker guaranlcvs this output and a labour 
cost of lOd per ton while another maker only guarantees IB 
units at a labour cost of 8d it will he easy to determine winch will 
bo the best investment for the authority and accordingly for the 
ratepajers 

Experience gonerallv ahows also that where the greatest 
amount of power is produced there ol^o h the best clinker pro 
duced, fio that on the wholcaguarnntced low labour cost must be 
clo'iolj investigated and «>iil> coii'<idcml with a full knowledge of 
the other important factors involvvd 

In the cast of a siwagi works win re it is proposed to ertet a 
Destructor it maj lx dcstnilih to iililisf the dinkir for bacteria 
hetls qiiis Ikiiijj so thi viiv tlinkir is ossmtial and m 

vvorv Ruchcasi ifiuci»sar\ it would Ih poliiv tt» pa\ vvtn fcome 
few l>cnce ptr ton extra for labour <ost t«i uisun ihi priKluction of 
Mutable clinker 

'Ihe Itrouler issms must rectivi ciui'ulirition iiure libour 
cost o/oMf IS (bctptivi It i* of tin higbi't import nut that the 
wlioK of tin facttirs ht taken into icctiuiit If this Jk done then 
that which at first sight apiK vrs to b nilv antacisnis maa be 
\tr\ Mriousl\ discounttsl tvtn if not tntinlv obliti ntetl It |, 
iU'cesN,,f\ jiiiplnsirt tb« imiKirtnnct of this l>t\ lUse much 
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hus htcn f-aitl atitl written toiitenung phi ntinu lull} low hlioiir 
eo'it that fat too much imjjortantc mti\ nttich to whnt h onU 
after all a f u tor 

llitro IS ampU t\i(Unci aMiiltliU totliirlv sliow tint (\cn 
with refu Q prnetitaUi uniform in coinposilinn, sonu Di'stnictors 
art \cr\ much more sitisfnctorj than others m power produttion 
anti al'*) in tlie (pnlit\ of the residuum DifTtrcnce m dtsign wtll 
to u large cvtint account for this tlio highir and more tepiahle 
tlic tcmpcraturi the greater and more aatisfactorv is the power 
production and the more \irtrroiis iht ohnkcr 

It IS quite possible for two tnotlerii Pistructors of difftrint 
tjpes in one town to show \er^ ihfTerent rt suits in steam raising 
and also a resuluum differing m character ami necordmglv in \ alue 
Although this maj be doubted hj the lawman it is m\erthtless a 
fact not \s \t lemaTkaWe when one looks carofullj into the matter 
cnticallj comparing the difTertncc m design and general arranee- 
ment , 

Dcatructor maken arc often inntetl to guarantee the cos dh 
labour when the> are not at nil familiar with the rate of wc 
ruling m the town and as the various aj stems arc bo tlifferi 
not onlj in the methods of charging but also n the rate of c 
hustion or guaranteed capacity per cell y»»nnteed oi ti ^ v_ er 
mneh fairer form of guainnte® other case Mtreoxis nnd 

invited to state how many * moic laluablc 

man m a shift of 8 or depreciation is a factor which must 
To ask for a gii^ reports sene to clcarlj show that with 
IS often to ask f of repairs is considerably higher than others 
the Destruct evident that a possible economy in bare labour 
what is b (ruction should not be considend apart from \anou=> 
wages pa /*** 

various has an instance m mind of two recent installations 

table temperature ty pc m a Northern city Both Destnic 
of the top feed tj^pe but the systems are different , the 
Astallations are scarcely two miles apart and yet in one 
Ihe whole of the clmker is disposed of at 2s 6fZ per ton at 
jworks while in the other case the clmker is valueless and 
■'uces practically nothing 


78 



LABOUR COST 


COMl’ARVTINh SxVTfMFNT SlIOWlNf. H \TL Ot WaoI S PAll) 
\i.D Number of Hours Worked Wefkiy in connfction 
M iTii Refusf Destrdctops in 28 Boroughs ‘ 
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‘ t\ mj il sj ii, \jf Kliii M T««kk.iirt of Itru if nl 



R1 I-USn DISPOSAL AND POU I R PRODLCIION 

tjpoas that in u«em Lccd'. wire instalkd m Dorln the Jaliour co t 
for destniction would hp siibitantialK the Riino and it thcrtfon 
follows that if the Dcrhj Destructor is ojicrated at a nuicU lower 
labour io><t jicr ton dcstro3cd than h the ca‘>e at I^cd>. then'-uch 
a dilT* n m t m fa\ our of the Derh^ jilant i-» no arj,unicnt in fa\ our 
of tlie particular tjpe of Destnictor in ti«t there but on the 
other liand maj be entirely attnliuted to tin chtaper labour 
ai ailablt 

It IS \ er^ nccesisarj that this should he borne in mind becau«e 
the controlling factor in anj one town must inei itabh be the rate 
of wagtspaid in that town It will be clearU seen 1 j\ referring 
to tlie tabulated statement that the rate of wages pud per hour 
in different parts of the countrj for practicalU thi smie class of 
work \anes between fairU wide limits 

Some few ^cars sjno< it was urgwl that tlie libour co^t for 
destruction would lie 'cry much higher if the power was full' 
utilized than was the case "here the refuse was mcril^ destroyed 
without any attempt being made to utilize tlie heat 

As with other more or less plausible theories ad' meed at the 
same time so 'Mth this experience has clearK shown the exact 
contrary to be the case and if careful averages be taken it wall 
be seen that e'en m the gross labour cost the modern Destructor 
combined with a power plant is no more costlj for the labour 
involved in actual destiuction than is the case w ith the Destructor 
pure and simple 

Then if the value of the power producetl be taken into con 
sideration the theorist must at once admit that his calculation 
was ver^ wide of the mark the net labour cost for destruction 
being so low that even the most rabid partisan must allow tint 
it IS wanton waste to dischai^e high temperature gases into a 
chimney without anv attempt at utilization 

^\ith the great developments in the mechanical liandlin" of 
matenal of e\ erv kind there has been a constant demand for some 

mechanical means of handling refuse Although groat stress is 
at times laid upon the samtaiy advantages accruinfr from mecliam 

cal handling of refuse the underlying niotiv c has unquestionablj 

been a desire for reducing the labour cost 
8 -^ 
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Generally speaking, up to the present time mechanical appara- 
tus for handbng refuse has but a poor record, not being altogether 
successful from the sanitarj' standpoint, and certainly showing 
no advantage in reduced labour cost 

To briefly deal with the sanitary aspect first, average refuse 
IS of such composition that it is impossible to feed every portion 
into a cell Old gaUanized baths and pails are frequentlj’ met 
w ith, also large earthenw are utensils and large tins It is essential 
that these should be picked out. being not only useless for power 
production, but tending to choke the fire Such articles are 
more easily handled w hen cold than after being m the cell, there- 
fore a certain amount of handling is ncccssarj 

To this extent mechanical handling is not final and, as is 
explained m another chapter, expeditious mechamcal or direct 
charging involves greater labour below on the clinkenng floor 
than IS the case with ordinary systems of charging 

If the actual charging process represented tlic ufiole of the 
work mvohed, if picking over the material were entirely avoided, 
if the one operation of charging the u/ioU of the refuse m at the 
top or back of the cell, as the case may l>e, were practicable and 
final, then the process would be perfect from a sanitarj point of 
MOW and undoubtedly \orv low m labour cost 

However, this is not so, and m addition to the sorting process, 
the mechanical handling of such material in transporters or 
convevors — the tipping from one receptacle to another — means a 
dii't-chargetl atmosphere qiimtities of dust being liberated 
and contributing in no sninll degree to tlie discomfort of tlie 
f-tsfl 

Mr .Tolin Biwlie, A M I C H the eminent Citv Kngmecr of 
Liverpool m a pajH'r read at the Iavtr|x>ol Congress of the 
Suutsr\ Institute on ScplomlK*r S'* isui unde the following 
v-WiiTv iViOTis connniing \be bmdVing ol refusobv lonvtvors eie 

• ''jsTit Ilfs \Mtli this of nMlinnl ih*t owin,; to its \«rMn^ 

luitim ds osMxt’it from tlx* c»rts, «Iif)irulti<'> ftris* wluti attrmjitK »n 
iin» 1 t.i «l nl «nl, tl 1i> iiintns of liojijx'm «n<l that it is U'uallj 

«|iuti uiisiiitisl for coiiMvaiict* «>n iimx lianicalK iiiovisi liarxls or («ri 
\ 1 xoTs, »uih*v. tl„. tarp r and more atruif^ itialixial* are lir»t renio\*st, 

5>3 
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The i\traordimr\ high lalwur co*%t u\ tomicUiou with ‘•uch 
s} stems IS in nil sufiicicnt nnswtr to thosi w ho msi«t th it lahmir 
IS rtthued ‘some of the figures licit cjnntcd nri nlnriniiv ind 
ilmost uicrcddile hut in ccerj instnnce tliCN hn\i him (ikm 
from ofiiiiil returns nnd mi\ tlicrefori he nrce|tteil ns authentic 
It IS true tint nine \c\rs Imeelajistdsmcc Mr Ilrodieclcitlv 
expressed tlie cerj limited utilitc of imchnnitil appintus for 
liindhng refuse hut refuse is quite as c \traordinir\ in lonipo-i 
tionnow asitwisthen e\ on if not nioro so Hint curious mi dl« i 
which goes to make up avenge civic waste difies sati fnctorv 
liindhng hj means of an\ nppintiis dtvisid for Inndhng an 
unvarying maternl i roll of linoleum nnv he followed 1>\ some 
loose straw and some gvrhage or gvrilcn wnsti h\ i disused hath 
or mattress refuse being nnvthin^ hut homogineoiis in chancter 
The economj m labour which results from tin cmplovmcnt 
of convening apparatus for homogeneous materml i-> largclv due 
to the automatic climctcrof the installation ind licciuso the 
mmimnm of labour and attention is r« quires! With rifuse it is 
impossible to relj upon automatic clurgme or th charging 
nnd thus to a largo extent the utihtv of the tonvoMir is not 
realized 

It IS idle to disguise the fact that unless an installation of 
this 1 ind in connection with a Refuse Pestiiictoi fiilhls its object 
which IS piimanl^ an economic one it is an unwamnted wa«tt 
of public monej ‘Mechanical handling of refu e will doubtless 
nlwajs appeal to the laj mind but this will not do un!o s the 
economic desideratum he reahred the nvstora cannot l>e deemed 
satisfactory 

It has been suggested that the class of labour fmplo\cd in 
connection w ith Destructors is the ver^ low est — the dregs of 
the labour maiket and further tiuit it is a difficult matter to 
obtain the necessary men It avould he idle to pretend that e\ era 
stoker nnd charger is a man of refinement but as a class thev 
are respectable and will faaourablv compare with thosi encarred 
m other more pleasant occupations and i irning a similar w age 
To suggest that the men engaged m disposing of civic waste 
are the dregs of the labour market is absolutelv untrue and it is 
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a libel on a body of men ^^ho'^e toil is arduous and mIioso nago is 
well earned 

Although the work is not of a pleasant character yet there is 
no scarcity of labour, nor is there anj sign that such will be the 
ease It is true that wages have an upward tendency, but is not 
this also tlie case all round * Witli an advancing wage a greater 
quantity of refuse is dealt with per man, and so the labour cost 
does not increase in the same ratio 

The hte Charles Kingsle\ once said that those who have to 
do with the disposal of the waste of a community should be the 
hist paid members of the community While perliaps but few 
would be inclined to agree with the great poet and novelist, 
j et it w ill be generally concciled that such an occupation dcser\ os 
at least a good In mg wage 

OencralK speaking the working hours are reasonable and a 
liMiig wage i« paid* According to the tabular statement pre- 
pared bj the late Mr John McTaggart of Bradford early m 1001, 
the a\cragcs of 27 destructor installations work out as follows — 

Nitiubtr of lIouM worktsi — 


*'loKir'< *)(i is lioiirs 

ClmwfH I" 00 , 

Murtnr Mill M» n 34 

\nr(l Mill ntid UiIxMirti-H >1 Hi 

Hull of Wn^.i's pir liimr— . 

''tokllN Olid 

llinrprs ',1 k,/ 

Mortiir Milt Mi ii ", *,!,/ 

^ nnl Mm (iml l,iilN<iiMrH *>!!</ 


Light hour xhifts are Iniuniuig incrtasingh popular and it 
mu K'niMinibU urged tint nn eight hour da\ for tlie cka«s of 
work in qm 'tion Is -iiniriinth long In a few towns however, 12 
hour Art* iiork«J }}tr»<'n a cf^ tn [>oint hat here (?iis 
qui'tion wns dwuhal b\ the nun thenuohis «jtli the result 
tint tlu\ » im ‘I'l, t ich fur a week of 72 hours — nx 12 hour 
shifts du ami night xhift- Uing laktn in altermte w«ks 

^ 'j ""I l/nnK-tj»if and Coant j Enytntrr, \},ril 2c, 
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On tlic A\liole it maj he Raid that m spite of the ndmittctlly 
unplei'^ant nature of the ork and the fact that tlicre are sy stems 
in use ranging frnin simple hand or shoact feeding to an elaborate 
and complex S3stcm of mechanical handling, there is no labour 
problem to be faced 

Nntw ithstnndmg the fact that a « ide difTercncc exists hetu ecu 
the old t\po of postnictor, pure and simple, and its modern and 
perfected prototj’pe combined with an Hlectricit^ Station, 
Sewage Works or Water Works jet jeir after jcir the work 
proceeds smoothlj and labour troubles are practicalK unknown 

It has been suggested that instead of pajing a fixed rate per 
liQur or per shift to stokers, that thoj be paid so much per ton 
of refuse passed tlirough the cells In one or two towns tins 
sjgtem has been mtroducecl and on the whole it appears to work 
satisfactorily but as a general rule such sj stems cannot ho recom- 
mended 

Unless the sapcr\ision is of the acr> best tlierc is a constant 
danger of the primary object of the Destructor being thwarted 
the men are naturally anxious to cam as much as possible in a 
shift and ‘ rushing ” the fires may be resorted to with the rc-sult 
that the clmker is not onlj too soft for utilization but is aLo 
aery offensive 

hile this sj stem of payment maj have the effect of inducing 
smarter work in charging and clinkering and so mav conduce to 
steadier steaming if the primary purpose of the Destructor be not 
fulfilled it IS not worth consideration The payment of a fixed 
rate per hour obviouslj does not call for the maximum of effort, 
but jt does conduce to a regular cjrcle of operations which is of 
the ^ cry highest importance 

Needless to add, clockwork regularity is an essential and 
should be insisted upon Adequate control of labour and careful 
management is of the highest importance In one town a bonus 
is given to the men for every ton dwtroyed in excess of a given 
quantity, and although m this particular case the result has been 
entirely satisfactory, yet on the whoie it k a system which cannot 
be recommended for general adoption 

The great danger under such a sjstom is preciseK the same 
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as that already indicated when the weight of refuse dealt wnth 
forms the basis of remuneration A given weight of average 
refuse demands a certain period for proper treatment itithin the 
cell, and nothing should be allowed to influence “rushing” 
tactics Lach man should handle a given weight of refuse per 
shift and no more, and no incentive should be offered to stimu- 
late an cnergj whieli ma\ defeat the pnmarj purpose of the 
Destructor 

AlthougJ], as alrcadv observed, labour cost is but one factor 
among manv, jet it is of interest to review actual costs now 
obtaining The various figures here quoted wliile being of great 
interest are of ncccssitj somewhat at variance masmucli as, 
altliough in cverj* case thej applj' to bare labour cost onlj’, yet 
the conditions obtaining arc m some instances antagonistic to low 
labour cost, while in other cases the conditions are emmcntlj 
favourable thereto 

Tlic ninljses quoted arc, however, of general mtercfet.nnd thej 
will serve to o\plodo some few fallacies Furtlier, such figures 
not being tho«e quotes! bj Destructor makers will have the effect 
of clcarlv placing before the (Student of the subject reliable data 

Tins statement is not intended to cast any reflection upon 
the figures quoted bj Destructor makers, but it should he home 
in mind that such figures as a general rule refer to tests onij’, and 
not to eatended periods of working under normal conditions 

Ccncrallv speaking tests are conducted under more or less 
artificial conditions and tliereforc a labour cost demonstrated 
dunug a short test maj be ver> misleading it is for this reason 
that in till compilation of the lalmur costs here quoted test 
figure"., (unle-. confirmial bj actual working eapencnce) bare 
been emitteil 

Taking Dc'.tnictor installations and grouping the same as 
follows, ve pot the undermentioned averages — 

(<i) Top I .-.1 SxM.ms (fi Make...) 

Tilt <f SV iii'lnllittiom piv««» « Inltoiir eo»t of 13 SI peneo 

jx-r t.m 

dl l>irt.<l ,r ||)<.< liHTiiritl rlMniili? <I 

TIm‘«\,tb^ < f '> in-lAlUti ft UtMmretwl of II s 3 I otm |>»t It ti. 
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(( ) Miu\t I r Hniid I I'd tx|K (J Muki-v) 
lln rt\.rn_ cf Ji in-tAliati n- m'*'' « Iftl'-xir <f I* l"f 
17 in'tiiUiui II- /n.nf •'hov.J or HamI >.■*! l\j«. cnr an ax-iTar* 

I st of li>*'S|Mii . jx r ton an«l ** in-talUl* >n« cf tli’ Di't '-IioNti ir 
Uniid 1 ixl t% 1 1 ^i\ t nil n\ < rn_( lalxntr ctot of 14 J |x net jxt ten 
( /) I ikI >h DTul Ui-tnit |r> Mak<*x.| 

Hi lu.nu if 1- in-tallatioii-. tnx<-» n Inlxnir n*-! «f H •'! J"*"'' 
l>< r Ion 

(i) with uliuh tin (m m<t )•> fttIK utilu'tl 

III! lilxnir « o-t at 41 Mali work- ix ITuT j« ix^ I'lr t‘’ii 

(/) liistrtll iliohx of oil! otlarx xtli Tt llx |i<on r iMX't 

iitili/itl 

I li n\ « riv lulionr to<l at Ts Mtrli work< H 13 lO iTnc^ jx r ton 

U K Imt fair to htjito thnt in n few in«tinc£~« the hbour 
to-t lx alnioriinl owinc to tlic qmntilx of rcfii-c to lx* tlc^trojMl 
I'luiK in (.Nu'x of till' unght winch couUl be dealt with m one 
^hlft but htiU m-unuimt to keep the PtafI fiill.\ cmploxed for 
two Hhifti 

At Padihum wluri tin. labour co-t i'* gi\en 2* Ih;/ per 
ton this IS tiu en-e as aKo at Aldcr'hot where the whole of 
tin rifuHi IS lUstruMil m one and a half shifts * IS hours dail), 
Imt wages ha\i to bo paid for the two shifts (24 hours) The 
Inlimir tost iit Aldirshot being l« Id per ton, it will he clear 
that tin laliour cost is 2'» per cent more tlinn it should be 

'I’o put t he CUM* another w a\ if soRicicnt refuse w ero n\ ailable 
at AUltrsliul ptr unt e\tra weight could bo burned for the 
naiiio wagi s inst <luil> and this would ha\o the cdcct of reducing 
the laliuur uist to fl |Hr ton 

'I’lio follow iiif? tahio of labour cost has been compiled with 
every possible mio, and may be Paul to represent pre-ent 
pnictico — 

1 NOI AND AND WALES 

Aforiii{,ton 
Aldersliot 
Ashton uiuhr I yni* 

Aston Manor 

„ ■ (2 flakes) 

Bangor 

Barry . . ♦ 


5 d 
1 5 
1 1 

0 11 C6 
0 11 

0 11 

1 4 

1 3 50 
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Lath 

Latley 

Lcckenliatn 

Birkcnlund 

„ (2 Makca) 

Ihniniighatn 

Ulackburn 

„ (3 Makes) 

niackjwol 

ItoHon 

Huurnciiioutli 

Bradford 

Brighton 

Bristol 

Biirslcm 

Burton on Trent 

.. (2 Mak<^) 

Bury 

Ihixton 

Cambridge 

Canterbury 

Cheltenham 

Chesterfickl 

Colne 

Darw cn 

DcttNbiirj 

C;{o«eest«r 

Orajs 

Ilandsworth 

lIarth]n>o1 

HasfmgH 

HeckmnndHike 

H.nfonl 

Hud kr«lit1d 

Hull 

Huu'tanton 

H\de 

l^nrA«t<r 

. {2 Mak.s.) 

lx 

lx \ ton 
l.t\Tqyx»t 
IJamiii Ino 
I^nrton 

.. Mak.^i 

bQ 


8. d 
1 3 
1 C 

1 a 
0 10 21 
0 10 21 
0 0 82 
0 10 
0 n 

0 10 50 

1 0 50 
0 10 

0 0 
(I 0 

1 7 

0 |I 50 

1 5 
1 4 
1 4 

0 lOS 
n 11 

1 3 

1 0 08G 
0 70 
0 70 

0 10 50 

1 0 

1 1 75 

0 to 
0 10 

I) 10 75 
I) II 

1 r75 


0 10 50 

1 3 

I 0 
1 2 
1 4 

. 0 10 25 

. 0 10 25 

. O 825 
1 7 

. O 8 25 
. I 3 25 
0 11 
O 11 
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/ri "I \ } ir HrtfirJ I»ff Jtfx (J ) 

T1 iivfTa. '( J » Hf* f.ivi'i H lUxMir < f 1» |»rton, 

IT in tnU'iti r f r r I mI»p llntid Vtil tv I* j.iv < nn nv i ra«'t Iilxnir 

rr t f lOh-vjMn |M r t n nml 8 lll■>tAlInt!< ri-i of tlit, //i<ri '*||iv»l «'<■ 

ffanrt (- -<i iv |H ^iv < nri A\ I rn:; lafo urt'M of 14^ |m nn {nr ton 
f /I 1^ I I n nn 1 District (f. Mnki-x ) 

n nv ra. f IJ installntM im ^.ivc-s n I vlmiir nnt of lliOl jxn'i 

! p t r 

( I li I illtli IIS with vvhi li til {Minir fuliv (itiliriil 
n nv« r Inlx nr ( ost nt II HU li w< rki h IT <>7 im jx r t< n 
(li ii stnllntiuiii I f > hi tvjHt nnd otlit n nlKn (hi |M>uir h not fiillv 
ntili/ (I 

Fh nvirn,^ Inlxniriont nt FS mkIi vvork-s h I3lnj>riin [>• r ton 

It H hut fiir to st-itt that m a ftvv m-^tmcc® the hhour 
co-'t IS ahnormil owing to the qtnntiU of refuse to be dcstroved 
bring m cxci's of the weight wluch coulrl bt dealt with in one 
Hhift hut fitdl insufficient to keep the staff full^ employed for 
two HlllftS 

At Pftdiham where the labour cost is given as 2t 1(V/ per 
ton this IS the ca«c , ns aKo at Aldershot where the whole of 
the refuse is destroy e<l in one and a half shifts - 1 8 hours datl> , 
hut wages Iiavc to be paid for the two shifts (24 hours) The 
labour cost at Aldershot being Irf per ton it will ))e clear 
that the labour cost is 25 per cent more than it should be 

To put the case another wa\, if sufficient refuse were available 
at Aldershot, 25 per cent extra weight could be burned for the 
same wages cost dad^, and this would have the effect of reducing' 
the labour cost to 9 ISd per ton 

The following tible of labour cost has been compil^ with 
trery possible care, and ma^ be said to represent present 
practice — 


ENGLA^D A1.D WALES 


Accrington j g 

Aldershot j I 

Ashton under Lyno • 0 1] 66 

Aston Manor q jj 

„ (2 Makes) . On 

Bangor ^ j ^ 

• 1 350 
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Bath 

Batley 

Beckenham 

Birkenhead 

„ (2 Makes) 

Birmingham 
Blackburn 

(3 Makes) 

Blackpool 

Bolton 

Bournemouth 

Bradford 

Brighton 

Bristol 

Burslem 

Burton on Trent 

«« (2 Makes) 

Biirj 
Buxton 
Cambridge 
Canterbury 
Cheltenlinm 
Cliesterndd 
Colne 
Darwen 
Dewsbur) 

CiloucMter 

Cra>s 

Bnndsworlh 

1{artK]K>ol 

Hiestiuss 

llcckmondwiki 

Hinfonl 

Boddir-fiild 

Hull 

Hun'tanton 

H\dc 

\jawfe»t«T 

. (2 Make..) 

l/\1on 

IJandulno . 

•> (2 Makt«) . 


e. d 
1 3 

1 G 
1 0 
0 1021 
0 10 21 
0 0 82 
0 10 
0 11 

0 10 'iO 

1 GCO 
0 10 

0 0 
0 0 
1 7 

0 II 50 

1 5 
1 4 
1 4 

0 10 8 

0 n 

1 3 

1 0 08G 
0 70 
0 70 

0 10 50 

1 0 

1 1 75 

0 10 
0 10 
0 10 75 

0 11 

1 0 75 
1 0 

0 n 

0 10 50 

. I 3 

1 0 
1 2 

. 1 4 

. 0 1025 
. 0 10 25 
. 0 825 
. I 7 
. 0 825 
. I 325 

. 0 n 
0 11 
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CoMPvrvTnE Statfaii-nt SIIO^VI^^. R\tl uy v ^ 

AND NuAIBER of HoURS WORKED WeEKI\ IS O/VUt 
AMTII ReIUSF DESTRDCTORS IN 28 BoROLrj'^J 



n Ik ohvntAl tint tin -t<»k«rs \ ir\ fn m ( i (/ 

it IK rl \ to T 7 '•/ nt nnd » \ « ti a* ln^l a- s i,/ ^ , 

it I"* tin D ft»n •U'* tint if i IK-'triK ti r « f il t ^ 

I K1 I \ t» Mr ! 1 1 M T* .n < f I r» 1 f I 

S| o 
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t\ til it m u-*' in Uxil- xiftv i’'v*ar ii n !>> rb% tlie b^»<jur ccrl 
f(tr (li ■«triit lu*n wmiM Iv -“t tl - anJ «t tlicrcforf* 

fnlloiiH tliiit if tlt«* l\rb\ l\— tru'.tpr i- optmtot! at a 
ftibniir I o't p r ton t! •' ca.'f at tl cn*ucli 

II ifiJfi 11 III I m f iNonr ^ f tl IXrli pUnt i"* r«> anryncnt m fi'our 
»>f till piituiiUr of l'K-'»rni.t» r in U'e thft\ but, on tb 
otliM Iminl mu K intmU attnfutulto the cleaptr li^Kiur 

III iiiliilili 


It i'Mi\ iU'Mvvir\ th\l tl i' >' otiM Iv IvTe m nnmi 
till I iMiliodiui^ f u ti r in «u oft tywitfU'-t mentaMi 
of lull i ■» |Miil III tint tv'wn h «jU K* cK irU 'rtn b\ rtfemn 2 
to till t^^^lul^l»^l Ht iiit'unt t’nt tK' nti* of w-ict- pud per bout 
ill iHlIi II lit jviH> » I tlu' ivmitn for p-n-tKalU the Kime ch" of 
Ill'll, inin>. I'ltMun turlv \iulo Imut^ 

b 'iin liM \iMiN Miux »* w u tint the h!*oar oo*t for 

ilMliiiitioii lunihl Im' \xr> iuvkU »f tl o ivncr n ful'J 

iiMllfiil tlnn iviu tlu i im wlun, tlu nfii'o \i mini.' d<.’'*tro.it 
nlllmnl iii\\ lUtmu't Km,: mnh to ntiUr*' tie beat 

l« wllli ..111, I im.iv.T I.VN |.|».mU.' thivn..' nlv mwl nl 
uiiiii Itiiii >ni null tliu ix^utuiHv lu> ih irh •‘Innm tin* 

iimtinii to Iv tin I uo «iul if rt\inj\'^ be taken it m 

l( Mill tint I sin in tlu'x'xs'< liKuruv-t ihenuKlim DiMniotor 
M'liibtiml null u ts'Mii \'Uut u uo inon.' l.^'^tl\ for the Iibour 
liiiiilu il In III tn il ils'^tiiution thm u thox i-oiiiih theDi~'triieto’' 
|iiiii mill iiinplo 

Uun tl till* vivlno v'f llu' \v*xur paxUiunl lu tiken into eon 
lilitiitloii till' tliii'iut inii«t at on\U' nltuii tint hn eihulitio’* 
iiin \in wlili' nt tho umV tUo f»«f liK'ur uv-t for do-tniction 
III bill III Inn lint i*\in IW uuv«t rxbnl jvuti'^vn mu't allow tia 
H h wnnlnn vuulo lo iluxlnivo M« txmiHntim' «nto a 

litUimm wllhiini I\\v> Mtnnpt at utihfitmii 

Wtll^ iKi' Vitvsil \lovxU'pimnt<x in the rnnhuiK il Inmllmc 

linUiUitltiliMW kbiil tUitx UoiU'nunoiMimiUnnnafor-cmie 
tiinlnbUnl niuilnnl Inmllnn ixfn'*'' Nlthoui'h greit ‘stre^.s 

M Him 1 1 itil t^inii UmMiillau inU »nt iM-^Hiunnc from iiuvliam 
1 111 limnlUiiH nl li luii\ Uin limUit,vin>: bn nnqnestionnW' 

limi n ill 'III' b'l InlmM tlm liWiir uvit 
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Generallj speaking up to the present time mechanical appara 
tus for handling refuse has but a poor record not being altogether 
successful from the samtarj standpoint, and certainly showing 
no advantage m reduced labour cost 

To brieflv deal with the sanitary aspect first average refuse 
IS of such composition that it is impossible to feed e\ erv portion 
into a cell Old galvanized baths and pails are frequently met 
witli also large earthenu are utensils and large tins It is essential 
that these should be picked out being not only useless for po^\er 
production but tending to choke the fire Such articles are 
more easily handled when cold than after being in the cell there 
fore a certain amount of handling is necessary 

To this extent mechanical liandling is not final and as is 
cxphined m another chapter, expeditious mechamcal or direct 
charging involves greater labour below on the clmkermg floor 
tlian IS the case with ordinary systems of charging 

If the actual charging process represented the ukole of the 
Mork involved if picking over the material were entirely avoided, 
if the one operation of charging the tiltole of the refuse m at the 
top or back of the coll, as the case mav be, were practicable and 
final then the process uould be perfect from a sanitary point of 
vutt and undoubtedly verv low in labour cost 

However, tins is not so, and in addition to the sorting process 
the mechanical handling of such material in transporters or 
comeyors — the tipping from onereceptacle toanother — means a 
dust chargptl atmosphere, quantities of dust Ifcmg hbcnitc<I 
and eoutnlmting in no small degree to the discomfort of tlu 
MafT 

^Ir dohn Brodie, A ^1 I C K . the eminent Citv Fngmrtr of 
l.utrj>ool in a jiajnr read at the lavcrjxxil Congress of the 
Kimtarv Institute on SeptimWr 2'> IRUl made the following 
obv n tf (cifis court ruing the hnndhng of rv fuse b\ eonv t \ or* etc 

With thi4 rlA-*4 of nuiKTuil rJmws that «» ii to n» \ ar\ u ^ 
nntiir* iM-U f(s>m lh«* rarts diflioulti «. arise w>»t> aii<-ti}f« «n 

tun !■' I > <t u itl, It t \ of ta|'<*r<sl }> >j }st» an t il at it »s usualh 

•l‘i t< ttusii t<xl f'lT ci)ii\r\anr< »>n tiMvItantraJU iiR\«t ImokIs r «s n 
\t\ rs, vml iIk> lArg^-r at**! luorc* »tnn 4 ^ niattTialk art* ! r>t rvtt*' *r*L 

5>3 



itr.n^i'. DiM'osM. Axn rown: numrmoN' 

Til' • \triiiriliinr\ Iilnnir ro-l in ct'im<f? 5 on 
^\ -ti nl^ is III! iill -iifliru nt ftn-'Wtr to tlio'f m Jio in-i-t tint 1 ilxnir 
I- t<-<!ini(l "f the ficiirc'' b«ri* ijtjotitl aff* nlitnun; 'nvl 

iliii I'l ifii t' 'Ill'll liiit 111 o\rr\ in-tnnc^ tluv h'i\< Ikkii nlvtn 
li 111 oilii I il rt turns and tnn\ tlionfon* 1 h* nrcf';'t£il lutlicntif 
It IS tiiii tint \rs InN* pl'ijwd«tn« c Mf llnxlifclc^tb 

«\|'i(ss(<| III) \,r\ Inmtnl nliliU of nK-clnnif tl 

Il iiicHinj. t( Ills, luit n quite its < 'Inortlintn in lOiiip'*'! 

If n riiiw iis It iiH till n e\i n if not niotM* Tint tunousniciHt'' 

will II ^ Hs In nnlvi' tip i\\eric<' eixie va^te (l<fie> *«iti'fiftor> 
liiii'lliii^ li\ nil lus u( \t\\ \pptmtus <!r\ isfx! for Jnndliiis 
fua Ilf \ iii|. uiaiirnl a ndl of Imoleiim nni be followcfl 1 >\ ~onio 
(<M»si si( ,\v ami snnu cirbiftc or pinlin "t~te In a di'ii-ed Intli 

oi III Mill s iiiiis, litiin: m\llonc but ltonn'Yirrrm'>iis in 

Hit i"iiiiiin\ in Ulumr ^»Inell results fnim the rmplojni^nt 
of < Him Milk appii tiuH for lioniotjcntxMis niiteml i* 1 inrelv 
l«i (In aiittiniaii' ilnintn of the iii'tnlHlion and 1 k'<"IU'«c the 
innmiuiiii Ilf (iliMin and rttt«niioii isnsjuinxl Wi’h refif<e it i- 
nii|io 'ilili III itl\ npiMt antomitie cinreme or di'elnnrins 
i*iii| l|,iis Ilia Itiee evt'ut the «iiht\ of the c^^n^e;vo^■ i' 
tiill/i.l 

(• I*" iilli' til t|l'«un*‘e the I let thtt unless an instilKtlon of 
( lni| III 1 iinni'i Uoii with a Ih fuse l>'sn^,f|,-,r fulfils ,1- ohjeot 
uh'i II b |iilininll\ aneeouoime one it is ^n nnmrrintfxl 

')f |i‘ili(l iiiiiinn MiHhuiintl Inudliiic of Ti fuse will donlitiess 

"/w i\s a|ip. i| lo ilio hw mind hut this will not do unle-s 
' •Hl'iliil ill si hiainm he f.'lli/«’sl the v\Mem e-inuot he deemed 

Il hn lii.n til’ll the ‘hss of hhour eniphvred m 

» ))Ui"lMn null It itiuitotx in the \«i\ lowest— the dners of 
<h I'li'iu) imnlal and hlithn that it is a diflmidt nnttcr to 
';hl nil Hi- Pi.t lupnii It WMuld he vile to pn'tond tint every 

*>)•') 'Mid ilnitul ia rt tUrttl ol iMiitemOit hut a* a elass the' 
It/' Il ( 5 i 1 i ihli' iMld \\OHrtN«'Utrthl\ Ooiupm' W ith those eniru^e ‘1 
hi 'illl'l tllnli' pi'll Mil 111 1 iipitloiix Avwl eiinmc a similar -w-ace 
(•) Dt).' I iilM li" Ih'll 'll»irt|0'«^ 'll disposing of rme Mi'le 

't)» llji ilm.iMl lilt irtliMill Vllrtthi t t- rthxv'lutoK njitnie, and it is 

h| 
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a libel on a bn<lj of men wlio^c toil is arduous and whose wage is 
well earned 

Although the work is not of a pleasant character yet there is 
no Scarcity of labour, nor is there anj sign that such will bo the 
case It IS true that wages haac an upward tendency but is not 
this also the case all round ’ With an adanncing wage a greater 
quantity of refuse is dealt with per man, and so the labour cost 
does not increase m the same ratio 

The late Charles Kingslea once said that those who ha\e to 
do with the disposal of the waste of a communitj should he the 
bist paid iiumhers of the communitj While perhaps hut few 
would bo inclined to agree with the great poet and novelist 
\ c t it w ill he gt nerall> concc<lcd that such an occupation dcserv es 
at h 1 st a good living wage 

Ccntnllv spcikmg the working hours arc reasonable and a 
living wage IS paid* According to the tahiilar statement pre 
p\nd b\ the late Mr John McTaggart of Bradfonl earlv m I'JOl 
till averagts of 27 destructor installations work out as follows— 

Nimili r if Honrs wurl w«skl> — 


S|« 1 IP* < is li IIP* 

Ll rs *7 o*i 

M >rlrtr Mill M.n '>4*11 

annl M»ii am! |jO«*nr»rs 

lint* of j*r hour — • 

St* k* p* I I i f 

( h tr>. p* I Nf 

M rtnr Mill M.-n .1 / 

\nnl M<n mu! l^!*oiirirs > 11 / 


Tight Intiir shifts sn iHXsnmtu: men I'UigU jKtpuhr ind it 
nnv Ih' n iMuiahlv urgml that nii eight hourtlav for tin <Ia>-sof 
workunpu'-tioniNrununntlv lone Innfiw Itnni' Imwotr IJ 
hour ^hl^ts nn workwl Dirwm is a vav in iKunt lait hen this 
qui'tion w \s divuhsl b\ th« imn tluniMlvcs with tin rosult 
Hut tluv « mi 1'l tarh for n wtsk of 7i houp* — ij hour 
shifts d»v and nvht ^hlfl'■ Isins takin m alt«mat« witk* 

' *"• Ttr inrv>r «i*?f ant ( >* r/v I rt-^ntrr \j rJ i*" 

!'•- I 
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On the whole it nii\ be said that in «pite of the ndmittcdh 
unplea ant nature of the work and the fact that there are s\'stcm^ 
m u e rani^nc from •'imple hand or rfioi el feeding to an elaborate 
and complex «\ tern of mechantcal handling there no labour 
problem to he faced 

Nr tmih^’tanding the fad that a wide difference exists between 
thf < Id t\ 7 )f of Destructor pure and simple and it** modem and 
perfected protota-pc combined with an Flectncita Station 
'^ewage \1 ork« or ^^ate^ \\ork‘» \et vear after \ear the work 
j roeeeds ‘smoothh and labour troubles are practiealU unknown 
It ha'=i been suggested that instead of pacing a fixed rate per 
hour or per «hift to stokciv that tho\ be paid *0 much per ton 
of refu e passed through the celK In one or two towns this 
tern has been introduced and on the whole it appears to work 
satisfactonla but as a general laale such stems cannot l>e rccom 
mended 

t.nle*s the supervision is of the sen 1 e-*t there )•* a constant 
danger of the pnmarj otijcct of tlie Destructor being thavartetl 
the men are natural!} anxious to earn »s much aspovible mi 
shift and nishuig the fircMuai la nsurlul to with the result 
that the clinker is not ontj too soft for utdirition but ib at 0 
ren offensive 

IMnle this sistcra of paament nma hut lh< i ffi'ct of inducing 
^-matter w ork in charging and elinl < riuj. imd so iua\ conduce to 
steadier steaming if the prmmn |>urposi i>f tiu piNtruetorbenot 
fulfilled it IS not avorth consideration llu pa\imnt of a fixed 
rate per hour obvioush does not eill for tin in isumim of effort 


but it docs conduce to a regular c\eh i f opt ritii lu which u of 
the verv highest importance 

Needle&s to add clockwork ngulinti Is mi i** ontial and 
should be msistod upon Adequate conti'ol of 1 vl our and careful 


management u highest importnnci In oiu tow n a bonus 

ven charger is ^ exeij ton destroxid in i\n ^ of a given 
MO te,poctaWo and n .1 oa.o tin r. Milt In^ been 

m other more pleasant „„ ,l.e aohole it .a naiMlem nineb cannot 
To enggisl that the m oral adoption 
arc the dreg, of the lal.o,„ 
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as that alreadj indicated whm the weight of refuse dealt with 
forms the basis of remuneration A given weight of average 
refu>-e demands a certain period for proper treatment uilhin the 
cell, and nothing should be allowed to influence rushing ” 
tactics Each man should handle a given weight of refuse per 
shift and no more and no incentive should be offered to stimii 
late an energy which mav defeat the pnmarj purpose of the 
Destructor 

Although, as alrcadv observed labour cost is but one factor 
among nianv, jet it is of interest to review actual costs now 
olitaining Tin. various figuns here quoted while being of great 
interest arc of necessitj s^omewhat at variance inasmucli as, 
although in cverj case thej npplj to bare labour cost onlv, vet 
the conditions obtaining are m some instances antagonistic to low 
labour cost, while in other cases the conditions are cminontlv 
favnurahh thereto 

The analv'pcs quoted are, however, of general interest andtluv 
will Korve to cvplode pome few fallacies Further, such figures 
not heing tlio-e quoted bj Destructor makers will have the effect 
of clearlv placing before the student of the subject reliable data 

This statement is not intendeil to cast nnv reflection upon 
the figures quoted hj Destructor makers, but it should be borne 
m mind that such figures as a genera! rule refer to tests onlv and 
not to eatendtsl periods of working under normal condition® 

riencrallv speaking tests are conducted under more or le^s 
artificial conditions and therefore a laliour eo>t demonstrated 
duniig a short test mav l»e verv misleading, it is for thi« reason 
that in the compilation of the lal*our eexts here quotcal te^t 
figun-, (unless eonfirmetl bv actual wnrkim: experience) have 
In^n omitted 

Taking De«tnictor installations and grouping the same a« 
follows wp pot t)ip undermentioned averages — 

(<0 T« j> 1 t\ 1 Sy (fi Makrs.) 

Tl <• «( sV lu'ialttifi ns * lalsnir rt»l <f 13 prnn* 

JST 1 

tM « r liiiv) «-1 4ivins rV'trtTX. {t MAkr&.) 

D «’«\irae« Utx-sir ritsl < f 14 s3 | rtve^ I «fi. 

«7 
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(< ) Sh(i\d or Hniul IkI tjp*’ (2 Mnkfn ) 

Dif f J» iri->tnfJatiorw piKH n <o-t of f»«r ton, 

17 mitnUHiioti'. tront siio\il »>r Ilniul 1 ••cl tjjM, nil n\tra 2 < lalxmr 
• (»t of !()hS|iin< |><r ton niul 8 in-'lnllAtSoiH of th« Had Mioccl or 
Hand I <1 1 \ | < ^.lv i an n\crni^i lalxmrcont of 14j pence jxr ton 

('/} I otul >11 and Di'clriit (0 MakcN ) 

1 1> a\trH^i of 12 installations pi\i'« n labour i<»st of KiHl jHiict 
p. r ton 

(' I liisiallatK iiH cMth ulmli tin fMiuir is fiilU ntili^<xi 

III UM ra„< labour cost at 41 micli uorks ts I'ld? |mik( [sr ton 

(/) I iistallntiuiH of old t^]K s nixl othi rs wilt re till poxcr is not fiilK 
utili/'d 

rin a\ira^( Inbourcost ut 88 such works is niO|>cnci pcrlon 

It 13 but fair to state that in n fett imtanccs t!ie hboiir 
cost IS abnornnl, owing to the quantity of refust. to be dtstrojed 
being in excels of tlie weight which could be dealt with in one 
shift, hut still insufTicient to Keep the staff full_> employed for 
two shifts 

At Padiham, where the labour cost is gi\cn ns Sj 10/ per 
ton, this IS the case, as al«o at Aldershot, whore the whole of 
the refuse IS destroyed in one and a-half shifts 18 hours dad), 
but wages ha\o to be paid for the two shifts (24 hours) The 
labour cost at Aldershot being Is Id per ton, jt will ho clear 
tliat the labour cost is 25 per cent more than it should be 

To put the case another waj, if sufficient rcfusewerea\ailable 
at Aldershot, 25 per cent extra weight could be burned for the 
same wages cost daily, and this would have the ciTect of rcducinf’ 
the labour cost to 9 75d per ton 

The following table of labour cost has been compiled with 
every possible care, and may be said to represent present 
practice — 

ENGLAND AND WALES 


88 


Accrington 
Aldershot 
Ashton under Lyne 

Manor. 

(2 Makes) 


« (1 
1 6 
1 I 
0 II GO 
0 II 

0 II 

1 4 

1 3 60 
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8 d 


Bath 1 3 

Batlej 1 0 

Uockcnliain I 9 

Birkcniuad 0 10 21 

, (2 Makes) 0 1021 

Biriniiinliam 0 9 82 

HI icl bum 0 10 

(3 3tokc^) n 11 

0 10 '0 

in icki ool 1 G OO 

Bolton 0 10 

Bourn* mouth 0 9 

Bradford O 9 

Brighton 1 7 

Bri'^tol 0 1150 

Bur*lcm 1 5 

BirtononTnnt 1 4 

(2 Makes) J 4 

Bur} 0 in 8 

Buxton 0 II 

Cnmbri Igo I 3 

Cnntcrbur} 1 0 080 

Chrltrnlinm 0 7 0 

Cl rt.torfidd 0 7 0 

tolno 0 10 50 

l>an»on I 0 

l>i?u-«! urj 1 I ?o 

( Inu(v«tcr 0 10 

0 10 

llniuNuorth 0 10 7 > 

Hartl’ixKil t) 11 

1 r 7 

Ilorkmon In iki I 0 

11 -n f nl on 

llu H r^r n o 10 j*! 

H.Il I 3 

Hunstanton 1 «» 

Hnl** 1 > 

lAnoa*tor 1 4 

I>'<'<B o 102 

(2 Mak.»s) 0 10 2 

Ix-imM.'T O S 2^ 

lO'^cn I * 

lj\>fTivv>l n K 2 

IJami » Ino 1 3 _ 

lyvurton O II 

. (2 Mak.i») O 11 


So 



luirisr. i)is|'o^\L AN*D mvnu rnonmioN* 


(( 1 <r lluiul r«tl t%jH (J Mnki-' ) 

llii iuiriu< ( f J, iii'tuiiUic ni n r<»'t 

n Jtwiiillnt 1 111-* ^ r< rif s>i i\t I ( r liniHi Ftti |H , p\ ( nn nNvTft2' Wx-’tn' 
<twt tif loss (Mil ( (nr t«>« ftml *• n< t'f t)i« ))»'■!: 

Knixl I mI t\ |r< j.i\, HU ft\* rw^ lAlM>ur4'»«t of f 4 J j" ion, 

(/) I utiti II and (li MAki-s.) 

Ill u\cra_, if Ij iiistiitirtti Ills n ri*»t o( IGOl jxm* 

l..r tun 

(' I Jii'tull iti willi vstiiili llu jNiuir i< fiilU 

111 aviri^i iiilxHir nt -11 Mirli worko iTt'T f 

(/| I ii-tullrti iiiiiH uf I Id (\]M>4 nml otlnrn wliiTi lli« jxml r i* n '' 

iitili/i-d 

111 a\ I ra^i IhIi uir i o-t «l rS kucIi tiork-* i* 13 It * jk nrt jh f ton 


ft It l)ut fair to statt that m n fou in«tancc*< the iihour 
cost It altnot-mal nwini^ to tho qmntit\ of nfiite to l*c di-»trov<^ 
f'ciog in t\L(,'s of the Victglit which coiihf he dealt with in one 
(mt htill insutTicicnt to Keep the staff fiillv cmplo.'od for 
two shifts 

At Pnthlnm where the hhour cost is given n^ S-s 
ton tins is the case as al«o at Aldershot, where the whole of 
the rtfusj mdiHtro^cd in oneandnOmU shdts - IS hours dailj* 
lj*it wages liave to he inid for the two shifts (24 hour^) 'If« 
fahour at Aldershot being l<t |rf per ton, it will he clear 

tfut tlM 1 il,our cost IS 2> percent more than it should be 

«notlKrnav if sufiicicnt refuse were available 
a ( Ti-liot ‘ 2 1 |nr <ciit extra weight could be burned for the 
r un' witg«« <r,»t (I iii^ would have the effect of redueme 

th. fiboiiriosit., .,:w iK^rton 

V,. fo/lowov f'ibl. of I, I, our cost ha^ been compd’ed with 

represent pre-ent 


^ 'dU AM/ AM, S 


A' < 

AI I f«li» f , ^ 

Aulib >1 ututi t tz/i / 
AiUifi MHn'ifx 


llnrijf'ii 

Bany 


(Z , 


« d 
1 5 
I I 

0 HOC 
0 11 

0 11 

1 4 

1 3 50 
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Bath 

Batley 

Bi-ckenlmm 

Birkcnliiad 

„ (2 Makta) 

Biriiuti^ham 

Blackburn 

„ (3 aittkcts) 

Bh^kpool 

Itoltoi) 

Bournciuouth 

Bradford 

Bri(!hton 

Bristol 

Burslcm 

Burton on Tc».ut 

>, .1 (2 Makes) 

Biirj 

Buxton 

Cnmbridpc 

Canterhurj 

Clidtcnlmin 

Clio^torflcld 

Colne 

Dnruin 

DtuMmrj 

Cilourt«<t<r 

(•rn>s 

llAnd«»nrtb 
Hartli j»mI 

Hastiiijr* 

Ibxkniimdnikt 
11m fool 
Hud l< r'tii Id 
Hull 

Hun-itnnton 

Hsdr* 

Ijiur««t<'r 

.. (2 ^^ak'>•) 

U.O^t.T 

L\ton 

I Unix, \n^ 

1> n^on 

„ M»k.*) 

ho 


3. d 
1 3 
1 G 
1 9 
0 1021 
0 1021 
0 9 82 
0 10 
0 11 

0 10 50 

1 0 50 
0 10 

0 9 

0 9 

1 7 

0 11 50 

1 5 
1 4 
1 4 

0 10 8 
0 11 
) 3 
I 0 080 
0 7 0 
0 70 

0 10 50 

1 0 

1 1 7*. 

0 Ki 

0 10 

'> 10 Tl 
•• II 

1 C 


•I lOV) 
I 3 
I o 
1 > 

I 4 


I 3 2’ 
O 11 
1> M 



BEJUSi; DlSrObAE AKD IWMHl rKODVCTION 


Louglibon ugh 
I owe-'toft 
Lytliarn 
AI( xboroii^li 
Morccomlu 
Moss s^(i^ 

N<Kon 
Ni wca-'th 

\2 Mabr") 
Nc«jnark< t 
Oldham 
Pndiliam 
Proston 
Tlad( liffp 
RoclKlale 
Hliondda 

Rhyl 

Rothrrhatn 

Roytun 

St Annps 

St Hclen‘9 

Salisbury 

bheernesa 

ShefUeld 

Shipley 

Southampton 

Southport 

Stockton on Tees 
Stretford 
Torquay 
WaWnsey 
Malker on Tjne 
M arrir^ton 
West Hartlepool 
M imbtedon 
M mchester 

, (2 Makes) 

Withmgton 


» d 
1 2 
(I II 'fl 
II 8 
11 11 
I 0 IJ 

0 8 

1 H 

(I S II 

0 8 ir. 
0 11 

I) OT'I 

2 10 

1 012 
0 10 

0 ~ 

J 4 
1 0 ",0 
<1 0 'll) 
1 4 1 
i 2 
1 3 

1 0 
0 U50 
0 10 50 


\ 4 

0 9 

1 4 

0 0 50 
0 11 

0 6 75 

1 1 75 

0 10 50 

1 8 
0 10 
0 10 
0 8 


SCOTLAND AND IRELAND 

Edinburgh 

Gouiock 

Govan 

Paisley 

Partick 


2 5 60 
0 10 
1 0 

0 D 50 

1 7 1 
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Belfast 

Dublin 

Dublin 

Pembroke 


s d 
0 9 
0 9 9 
0 II 70 
0 11 75 


MITROPOIITAN BOROLGHS (LONDON) 
Battersea 
Ibrmond j 
Hotherbithe 
1 msbury 
1 ulhatn 
Hnckm j 
Pojilar 
St Pnnerns 
Shr>rr<litcli 
Stepnej 


2 0 
1 0 
1 0 

0 g r> 

1 G 8g 
1 7 1 

1 10 50 

1 1 75 

2 33 
1 40 
0 7 50 
0 115 


With hhoiir cost^ \ arming from 6Jrf to IW per ton 
it vill be obtioits that in order to determine tlic compantito 
talue nf the two 8\ stems one must cirefull) investigate all the 
rirciiinstaiic(s of each case At the same time it is clear that 
the differenee of 2\il per ton cannot be wholl} accounted 
for b\ reason of enforced idleness consequent upon the shortage 
of n fii«« 

Tlie a\erapts nlrea{l\ quoted will Fenc to clearlj demon- 
►trati that tin re i*. a wi<le difTtrence between the labour eost with 
Mirious f^^t(n1'> mid perhaps notliing is more startling than 
th< liiph Hlxnir covt willi sa’sti ms of top feeding and mechanical 
ibarpinp (.Iom students of the subject lia\e lonp been aware 
that top fmling and mechanical cliarpng are not the ino't 
ixonmnical P^<.teIn^ in \ogUC Tlie figures here quoted fhoiild 
conxinee omii the nio't sceptical 



Rcrusi: DISPOSAL AXD po>m:r PRODL’CIIOX 


i. (I 


Lonptilmn u^li 1 - 

•> H 

L\thain •> ^ 

M« xb rrm^li •» 1 1 

Murexnmbt S f' I- 

M ''id I' b 

\ 1 111 in 

\ utnxtlf n s 1 ( 

(,-• Mak.-si O fi H. 

NeuTiiurk t n II 

Oldhnm n ')~'i 

ladibnni - m 

Praston I n 12 

RndrlifTe O ID 

ncxhtlnb II 7 ’’D 

Rtiondda 2 7 

Blnl 1 4 

RothPrUain 1 0 ’’D 

Rojton 0 n iD 

St Annp'> I 4 I 

St Holen-' I 2 

ball biiT) 1 1 

^lieernes# 1 0 

SheERetd 0 11 6 ft 

Shiplej 0 10 5ft 

Southampton 1 2 'ft 

bouthport 1 2 

StafTord 1 4 

Stockton-on Tees ft ft 

Stretford 1 4 

Torquay 0 9 50 

'Aallasej 0 11 

'' alker-on Tj ne 0 C 75 

'' amngton I l 75 

'\est Hartlepool 0 10 50 

" imbledon 1 g 

" mchestcr 0 10 

. (2 Makes) 0 10 

M ithmgton 0 8 


SCOTLAXD AXD IRELAND 

2 5 oO 
0 10 
1 0 

0 9 50 

1 7 1 


Edinburgh 
Gourock 
Co\ an 
Paislex 
Partick 
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LABOUR COST 


Belfast 

Dublin 

Dublin 

Pembroke. 


a d 
0 9 
0 9 9 
0 in'-, 
0 11 T, 


MITROPOIITAN llOROLGIIS (LONDON) 
BatUr^on 
Ikrinoiul ej 
Uotberhitli 

kulliam 

Hnckiiej 

St lanrras 
‘'ll rrtlitrh 
Stoj nej 
^\all Uworth 
\\i>stm n ti r 


2 t> 

1 0 
1 0 

0 H f 

1 n 8H 
1 7 1 

1 10 59 

1 1 7 ^ 

2 73 

1 4 (I 

0 7 '0 
0 1 1 <5 


Wjtli libonr oost^ tirvmp from to 2? Kv/ jicr ton 
it Mill ho oh\uiU‘* tlint m onltr to dotcnnnu tlie oomparititt 
7nliK nf till tMo Ptstdii** ono imiM cirofiillt mMstig-ito all tlic 
drcum«tanc<H <if ticli <'i«« At tin Mino timo it is char that 
tli( ilifTortiioo of Is 2\d |kt ton tnniiot hi wliolK acoounttd 
for h\ roavon of inforrid idlrncsv coii'-oqtiont upon the phortnijC 
of n fu-i 

TIio aMri).is nlrruL qiioti'ii xmU Firao to rharl\ demon 
Ftrati that lliin a Midi diflirrnn lit««Tnthi lahmir cost wit), 
\ irious ^^st(nl*• nml jxrhaji'* notliinp i-* nun '"tartliiiK than 
tin lii^h faNMir lost Mitli ea-'-t* in'* of ti p fiaaliiv nnA nnahaiiical 
iharvm^ ( his« itu«linl-»of tin mhjixt ha\» 1 lu Inan nMare 
that ti p hnahn" nnil imvlianiral cliarpinp «n n t tin mo t 
laominical FasUms in aopaii TI « fi;nin“' inia iju t*il i-hould 
conainci «\«n tlu mo t K'lptical 



Chapter VII 

CLIXKERINO 

T he clinkenng of a furnace, or tlic reJno\al of tliorc^ulmnn 
after destroying a charge is perhaps tlic most laliorious 
^^olk m connection \Mth the operation of tlic Refuse Destructor, 
therefore any practical means of rendering this work less arduous 
would be welcome, as tending to at once reduce the hbour cost 
and make the w ork as a w hole more pleasant 

So far as the actual rcmosal of the clinker from the cell is 
concerned tins is essentially work which can only be satisfactorily 
performed by manual labour If a charge of refuse is tlioroughly 
burned through and reduced to a satisfactory vitreous clinker, 
some considerable effort is demanded in order to break up the 
mass into slabs of such size ns may readily be manipulated and 
drawn through the clinkenng doors 

With the best of modern Destructors the clinker is withdrawn 
m large slabs, either direct into a barrow or into travelling akip'^ 
or buckets slung from an ov'crhead rail, and in most cases it is 
then freely slaked with water before being taken to the clinker 
heap This is done firstly for the comfort of the men, and 
secondly to so cool the clinker that flaming may be avoided when 
the material is tipped on to the heap 

In some lew cases shoots and conveyors' have been jirovicJed 
for the automatic removal of the clinker, but such an arrangement 
although very desirable is not practicable In order to thus 
remove clinker from a modem high temperature cell, it would be 
necessary to first break the material up into comparatively’ 
small pieces This would not only matenally add to the already 
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nrduous labour but it uould ha\e to be done m the cell, occupy- 
ing soiUL con''Ultrdbli time retarding the work as a whole, and 
imolving a \rrj serious cooling down of the cell 

I ho chnUrmg process m the case of the single or isolated 
cell sjstcm tsppciallj demands amartness It is essential that 
the clinker should be remoaed with all possible speed and 
altliough \arimis miioa itions have been tried nothing has jet 
liecu dc\i''cd which can compete with a live man The simple 
method alnadv desrnlttd and which is extensivelj employed, 
while being ndmittodlj anhious is liest suited to the vital re 
(juiri Hunts for evpoditious and satisfactorj working 

(’ountorlial \nceil clmkcnng doors easiK lifting wjmards 
v(rticall\ an tlu most satisfactorj and arc appreciated bj tiu 
men ratlior than balanced doors swinging outwards 'Jliisi 
doors do not (it so tightlj as the forintr and wlicn riusnl for 
Tunsstotlu tire the raibanthtai from the door baflhs is asmiru 
of grill (lisromforl to the intn Again tin virtirallj lifting 
door not on!\ jirojicts its hint on tin him r side iiwaj from tin 
man imt ii ih also «>o arrangial that it aits as a shidil, and mid 
onK bi bftiil to a suniciint bngbt lorfasv nianipuhition of tin 
iliiiKir 

Till bihnifsl iliKirs o|wnMig oiilwiirds at an aiigh niii"! lx 
priituilh fiillv np( III (1 to gtv< n Asonnblf a((<nstot)ii nit, am! 
tlu nnn isuminhiijv not oiiU « K|H»-nl to tin bnil prisnding 
from till <<11 lint nl*<» to that from III* Inmrsiil* of tin 

door 


It* isotnblf att* ninm to ►ii* li «!« tails n* tin m nil !> ml toward 
wuwimiTing ibv omtort amlitudllK obvious that not oiilj ibxs 
tin Work jiroff*sI ni<»r« < »(»*-«|iii »iis|v wlnn tin mm nr* thus 
» oiI'kIi n't! I 111 If rii »ri ►athfai l<iiiU jsffiirMn*! umhr 

tin nnn < oinft rtnl 1 > <'mIitiori» 

\S\ul nnstntd nl fi • m Inv* ls«ii d(vi»<<l for 

Is Ih <1 vrvin. an 1 ilrjwii , In ( ae wr il > jt |,iu*t m,t 

Is f' rj. tt< n tl \t in ll < fjfnisii / f f ll fi l. if* tl . n. il« fi-il |»i 
Is n 111 n<il o |,f, ii \ I *• f . )f, » f ai4 l« f It I IS ii. t 

to Ik I nUn up t,. It . vito .» » .» •» o »( - . with ll„ 

U~*iin 1 r 



REFUSE DISPOSAL ALD POWI R PRODUCmO^ 

\Mulo tlie actual rcmoaal of clinl tr from the buildinj, doc^ 
not offer an} considerable Miopc for labour f''ivmg as alrcad\ 
pointed out the preliminary Mithdrawal of clinker from the cell 
as now performed by manual labour is capable of improvement 

Among the various methods -ulucli ba\e been tried and 
abindoned is the tipping grate which wa sffesigncd with a mcw 
to tif p ng t!ie clinker dinct into a trolIe\ placed in the ashpit 
mimed ately under the grate 

Tile difficulty which was experienced with this arrangement 
wa ent rely owing to tlic formation of tlic clinker in a Mtreous 
mass over the whole grate area and it was accordmgJv found 
necessary to break np the mass before it could be tipped into 
the trolley beneath 

This breaking up of the chnkcr to such sizes as w onld readily 
pass through the available opening m\ol\cd considerable labour 
and it was found as the result of practical experiments that as 
less breakage was required to withdraw the clinker from a fixed 
grate into a barrow the process was not onl\ more expeditious 
but not 80 laborious 

It 13 almost safe to say that the present system of with 
draaving clinker is not likely to be improved upon it is an 
operation wluch demands careful attention and such attention 
as can doubtless be best given by an experienced man 

\\ hen the mass of clinker is broken up it should be turned 
over so that the small loose material on top max be left on the 
grate to readily ignite the succeeding fresh charge Fiirtl cr 
reasonable care must be exercised in the handling of the chnkcr 
tools or the bnekxiork may suffer damage 

Tile necess ty for breaking up the mass of clmker watlun the 
cell presents the real difficulty wluch operates against the saving 
of labour Every scl erne devised for mimmizing labour cost at 
the clmkcring stage has failed and largely 1 ecau-se of this initial 
difficulty 

It will thus be clear that apparatus designed for tie easy 
rcmoxal of clmker when it is outside of the cell simply means 
an increase of labour before tlic matenal leaxes the cell and thus 
at once any possible economy is senously discounted 
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Up to the pn^vont time there «•» e\m indinlmn that th'* 
83-«ttni ofromoaal imu in i*»not 1 ikelv ti* Ik' tmpfoaetl n|w)n, 
althouph It mii't he nflinittecl tint an inipniMininl aintild I"* 
wcleonie 
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Chapter VIII 

IHE RESTDUOI AND METHODS OF DISPOSAL 

C oincident withjthe de\elopmcnt of the Refuse Destructor, 
remarkable strides have been made m the utilization of the 
residuum famiharlj kno«n as clinker 

It has been suggested that the difficulties involved m the 
disposal of clinker are frequently of such n character as to limit 
the adoption of Destructors It maj, however be doubted 
whether those responsible for such statements are really familiar 
\vith the character of good clinker, as also with the variety of 
purposes for which the same is now used 
I Clinker vanes very considerably , the quahtj of the clinker 
18 governed by “ieveral factors, which we will bneflj review 

Firstly — High temi>eraturc working is essential , unless the 
cell temperature be high and well maintained, it is impossible 
to produce a good clinker With the old system of low tem- 
peratuie woiking a good vitreous clinker was unknown , gener- 
ally speaking the clinker was soft, worthless, and even at times 
objectionable Residuum of tlus character has been to no 
small extent responsible for the slow progress hitherto made in 
the utibzation of clinker 

Secondly — ^The material within the cell must be exposed to 
a high temperature for a sufficient length of time , tins period 
of time IS an important factor All organic matter should be 
destroyed, and anal>sis sliould show not onlj a freedom from 
organic matter, but likewise no combustible Sucli e linker should 
be well fused and vitreous , its value will not then be disjnited 
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Thrdhj TIu mcthfKl op of tin nfii«e into 

tlip Colls -ind tlio thiol%no'<'' <if tlu iinfcml upon llio pmti^s tx(r 
n (DnMtli rilil( iiidudiM iipoiilli< qmlil\ of tli< (Inikir Top 
clnrpinp iisiiill\ ni< in-* u vm iiitidi tliicKir Hn (Inn hIkimI 
fmlinp ind m tlu c\s( of tlip former imli'i'* the refu‘*c h 
c'\rcfulh lo\tlh(l and «j)r( -wl o\er the priti a tlioroiiphl> well 
hunied clinktr is not ‘secureil 

Generalh ''jieikinp the \er3 lu^t chnker n obtained from 
'iho\el fed Dc^triictors of the front and back f(d t3pe-i and this 
maj be hrgcK attributed to the \ci3 niodtrate thickness of 
the fires and the fact that the uliolc manipulation of the fires 
IS under more direct control An iine\cn fire of such tliiekness 
as IS frequently found with top fe<I Destructors docs not fatoiir 
the production of the liest quality clinker 

\\ith top fed Destructors cspecialU of tlie older types jt is 
common to find rcfu«o on the grates to a thickness of three feet 
and aery uneaenU spread The stoker cannot possibly look 
oaer the top of tlic mass and accordingly lie is nnahlc to con 
trol the condition of the fires a hare or thinly coaered portion 
of the grate at the back cannot be seen and therefore avell 
coaered grates are more the result of accident than judgment 
^\ltll fires of such thickness there is a constant liability of 
producing inferior chnker After the clinker is removed if the 
mass IS broken it aaill at times be found that although well fused 
both above and beneath the inside of the mass is more or less 
soft and sometimes very offensive 

It should not be forgotten tliat not only is a poor clinker 
a source of loss m so far as it it worthless and unsaleable hut 
it IS at the same time a ery conclusive ea idenco that the cremation 
as a process is unsatisfactoiy this being duo cither to the incffi 
cioncv of the Destructor or lack of supervision or maa be a com 
bination of both 

In some few cases not only ar« communities saddled with a 
loss due to the unsaleable condition of the chnker, but in addition 
to this it 13 not uncommon to find sums aaryang from W 
to 2 .S fxl per ton being paid for removal of the chnker It has 
been suggested m somt such cases that peculiar local circum 
q? H 
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st'inccs do not favour the 8'ile of clmkcr, or that no scope exists 
for its utih?alion As a general rule the real explanation is 
that the clinker is too soft to l»e strviceahle it is utterlv u«cles'. 
and IS recognized as such Those who would purchase a good 
vitnous (linker decline even to accept a soft clinker free of 
(haige and tliej dovviselj 

The writer is acquainted with inan^ such cases but I am not 
awaie of a single case where anv difiicultj whatever !•> ex 
perienccd in disposing of a good vitreous clinker and manv eases 
iniglit he cited where a vitreous clinker commands a read} sale 
at a very remunerative figure even as high as 2s Cd per ton at 
the Destructor works 

Clenerallj speaking the clinker disposal difficultv onlj exists 
under such circumstances as one might reasonablv expect to find 
productive of such difficultj It is just as reasonable to expect 
to find a market for soft clinker as to expect to destrov refuse 
witliout the agoncj of heat 

In Issuing specifications for Refuse Destructors watlun the 
past two \ears there has been a tendencj to asU contractors to 
guarantee a fixed percentage of clinker or residue Wlule it is 
doubtless desirable that the percentage of chnker to come should 
be known it is mnmfestlj quite impossible for anv contiactor 
to know exactlj what percentage of residuum will be obtained 
from refuse which may possibR be destroj ed a j ear or ev en two 
j ears after such a guarantee is given 

If tlie period mtervenmg between the date of the contract 
and the test was only one week the situation would still be 
equallj absurd No two loads of refuse on anv one day mav be 
exactly the same m composition and it should not be forgotten 
that the peicentage of residuum is determined bv the com 
position of the refuse and not bj anv guarantee To ask for a 
guaiantced percentage of clinker is to ask for a guess neither 
he who asks for the guarantee nor he who has to give such a 
guarantee can know the composition of the refuse and without 
such knowledge a guarantee is but a farce 

It is true that the average throughout the country affords 
a guide 10 per cent is perhaps a fair average but it is quite 
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possible to g<t as nmcli as ‘J* percent anil tins with n clinlvcr 
free from organic matter and tliorouglih fii cd 

The onU riasnnablc guarantee to ask for is one to llie ofTect 
tint the clinker slnll hi fne from oi^anic matter (which can he 
proacd b\ inal\sis) and further that it shall bo Mtreous Ha\ 
mg secured a guarantee of this character it is not difficult to find 
a market for the clinker its ntihta is becoming more clearly 
recognized 3 car a car 

Some analj es of clinker here giaon are of intcicst and are 
worth comjiari on 


Nfisov Destrictor CiiMvPh 

Anal) SIS made Mr J Barnes TIC Borough Analyst 

of Accrington Decimhcr 20 lOOO 


Orpan c Matter >« 1 

S 1 ca 40 0 per cent 

L mo 112 

Alumna 18 5 

I err e Oxi lo *>2 8 

Magnes a Manganese and Alkalies G 0 


100 00 per cent 


Bradford Destructor Tlinkep 
Anal^bcs of two samples made by SIi P W Richardson 
lie res Citj Analyst of Bradford Alarch 9 1900 — 


Organ c on 1 A olatilo Alatler 

S 1 ceous Matter 

Iron and Alun ina Oxi le> 

Carl onatc of L ino 

Alagnesia 

Mo tire 


1 F nc 2 Mwlium 
4 12 1 80 per cent 

nos C7J0 

”1 50 19 30 

7 80 C 00 
Tracf^ Traces 
■' 50 5 80 
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loRQuv\ Destructor CiimvEr vnu Flue Dust 


Amhsos h^ Dr Rtimnl D\tr of London Tuh 18 ‘M) — 


firotm 1 
Clinkrr 

■Moi tiiro Orpnnip Mnttrrnml WnlM'of 


toi ibirmtion 1 00 

*I h 'll ! on ApkI 1 Of 

I mic 10 47 

OMtle of Iron ajid A1 im na *13 4 

Carbon \cid 4 41 

Siiioeou Matter 49 52 


I Ino 
n I t 

r 52 per rent 
0 0 ( 

8 40 
33 34 
1038 
40 40 


100 00 100 OJ) 


Nitrogen 

•F lual to \inn onia 
1 jiinl to Tnl i«ie PI 1 ate of I ime 


Praeticnll^ Nire 
— 0 31 percent 

2 31 20) 


It possible that tn a feu i«!ohte<l ca-scs u litre tlio circuni 
stances are abnormal it would not be possible to utilize or sell 
the clinker eaen if it were of the best quahtj Under such con 
ditions the clinker might be tipped on to the land or at sea In 
either case it would be a harmless proceeding and \erj different 
to tipping refuse If dumped at sea such material would sink 
and not come in with the tide and defile beaches as is so fre 
quentlj the case with refuse 

If tipped on the land it aiould occup\ considerabU less 
space than its original bulk of refuse it would be quite in 
nocuous inoffensive and harmless and with all due respect 
to manj w orthj councillors it ma> be observed that tlie^ w ould 
dispHj greater wisdom if tliej advocated the filling of disused 
gra\el pits hollows and e\ca\ated land with clinker rather than 
with refuse 


Bacteria Buds 

The utilization of clinker in the formation of bacteria bed^ 
for the filtration of sewage offers a scope of the highest utility 
and one that is ever increasing Perhaps nothing is more m 
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tort sting in modern s•lmt'lr^ science tlmn tin ntilnyititin of tin 
hirtnlcss risidiium from one of cuie waste for tin iMinfua 
tion of the other class of ci\ic waste — the sewage 

\lith tins a high utilitarian standard ts riaclnsl and iii tins 
connection it is interesting to reniemher that inmnnv ca“»*s wh« n 
clinker is so utihzctl the refuse of which it is the residin has 
proMded power for the opcntion of the works lln \ahn of 
clinker for bacteria beds is now generally conceded a giKxl 
\itrcous clinker crushed and screened to the Hires reciiiind for 
both the coarse and fine beds furnishes at once not only tin most 
satlsfactor^ medium jet discovered but hkewis tin most 
durable medium 

Coke and coke breeze which have liccn cmplojid m tin pint 
have to be purchased both arc costly and at times diHinti grate 
verj rapidly Clinker on the other hand is of such a nature 
that while possessing sufficient porositj to allow free paKsage. <»f 
the liquid it jet deteriorates verj slowly incited 

With one or two exceptions wherever chnkcr ban hitn uwd 
for bacteria beds it has given cverj satisfaction the only failure h 
having been where poor clinker was used thoexpenenec whilf 
being an unfortunate one emphasizes the need for a vitnoun 
clinker 

Tnormous quantities of screened crushed clinker and ivin 
rough chnkcr are now taken by contractors and m many cancH 
verj remunerative prices arc being obtained At looting 
Destructor (Metropolitan Borough of IVandsworth) rough clinkc r 
straight from the colls is uscti freely at la 9d per cubic yaul ( u 
the works At Dalmamock Glasgow the whole of the tlmkci 
IS crushed and screened being eagerly purchased at the workn 
bj contractors at 2a Gd per ton 

Tlicse are but two examples many others might ho cited 
All the statistics available go to clearly show that cnornuitjH 
quantities of chnkcr are sold and apparently the di^ponal of a 
reallj satisfactorv clinker presents no difficulty whatever 

MonTAn Makivc 

It IS not many jeara ago smeo the idea of utilizing Destructor 
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clinker for mortar making ridiculed , indeed it was regarded 
as an experiment and nothing more Wiat do we find now * 
Over one hundred mortar milL m operation cver^ daj at 
Destriittor works alone Mortar soils freely and in every case 
jitlds a profit in fact at nianj works one is told that the^ wish 
it were po'ssiblc to make twice as much mortar 

As with mortar making, so with otlicr methods of clinker 
utilization To look closely into the matter is to he convinced 
that the utilization of clinker is but jet m its infancy It is 
impossible to forecast the future developments in chnkcr 
utilization 

Failure has been frcclj prcilicted with o\ ery new feature 
of utilization up to the present, as witli concrete and mortar, 
so with paving flacs and bricks but progress is nevertheless 
rerouled and steadily hut surely silences all criticism 

Paung Flng ^ — Tt is true that some few municipal cngmeer^ 
arc still doubtful as to the value and wearing properties of clinker 
flags In a ftw cases tius may bo attributed to an unfortunate 
experience with «oft clinker Those who arc familiar with a 
really good vitreous chnkcr hare no doubt as to its value for 
the purpose in question 

Others hesitate because clinker flags have not jet been 
emplojed under varying conditions for a sufficiently long period 
to satisfy them as to the wearing properties But nevertheless 
remarkable progress is being made and, so far as one is able to 
judge, this means of utilization is likely to find much favour 
Fhg plants are now in use at Liverpool, Bootle Birmingham, 
Leicester, Sheffield, Bristol, Bradford, Cheltenham, Blackburn, 
Withmgton Oldham, Ealing, Walthamstow, Woolwich and 
Fulham 

Jn Xjrerpool, even as long etace as 1898, pinng dags wert? 
being made at a cost of l5 per square yard including all costs 
and charges, and it is reported that the flags wear exceedingly 
w ell, and liave an excellent appearance 

Fig 31 illustrates a three mould hydrauhe flag press 
made by’ Messrs Fielding and Platt Limited, and embodying 
several ingenious features, not the least of which is the Patent 




Fto aj A yi.tTf9 JWjKti Vs«aj> JiyjvaHUJT -Fiii- Jjsi-^a 


In conncctjon mflt the minufaclunt? of chiikct pa^mg flag-’ 
tKe question lias frcqnontlj arisen a? to the pprjod of time which 
be allowi-i!} for induration between tlie time of nianufac 
turo and K^ing of the 
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clinker for mortnr miking wa<« ridiculed indeed it uns regarded 
a^ in experiment and nothing more Whit do ue find nort * 
0\tr oni Imndred mortar mills m operation t\cr^ (hy at 
Destruct r «orks alone "Mortar ‘tells frccl> and in ever> case 
vielcN a j rofit in fact at man^ works one is told that the^ wish 
it were possil Ic to make twico as much mortar 

\r witli mortar making so with otlier methods of clinker 
utilization To look closely into the matter is to he convinced 
that the utilization of clinker is hut vet m its infancj It is 
impo aiblc to forecast the future developments in chnker 
utilization 

ruhire has been freely prcdictetl with every new feature 
of utilization up to the present as with concrete and mortar 
so w ith paving flags and I ricks hut progress is nevertheless 
recorded and steadily but surclv alienees all criticism 

Paiivg Fhg^ — It is true that some few municipal engineer 
are htiU doubtful as to the value and wcanngpropertiesof chnker 
flags In a few cases this may he attributed to an unfortunate 
experience with soft clmker Tliose wJio are familiar with a 
reallv good vitieous clmker have no doubt as to its value for 
the purpose in question 

Others hesitate because chnker flags have not yet boon 
emploj ed under varjang conditions for a sufficiently long period 
to satisfy them as to the wearing properties But nevertheless 
remarkable progress is being made and bo far as one is able to 
judge tins means of utilization is hkely to find much favour 
Flag plants are now m use at Liverpool Bootle Birmingham 
Leicester Sheffield Bristol Bradford Cheltenham Blackburn 
Wellington Oldliam Ealing Walthamstow Woolwich and 
Fulham 

In Liverpool even as Jong since as J898 panng flags were 
being made at a cost of 7t/ per square yard including all costs 
and charges and it is reported that the flags wear excecdinglv 
well and have an excellent appearance 

Fig 31 illustrates a three mould hjdraulic flag press 
made by Afe^srs Fielding and Platt I imited and embodying 
several ingenious features not the least of which is the Patent 
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TJjp /oJJowjjjg ‘ierivs of fr'^fs wrrp made hy 3Ir. ^V, 0 
Kirkaldy, of Mc«si< 5 D Kirkaldy and Son, for Mr E.J Lo\c‘gro\{-, 
engineer and surveyor of the Hornsey Urban District Council, 
witli a view to ascertaining the gradual increase of strength : — 


Kesuits of Exterivients to Ascfrtvin the Desist \xcl to 
Bexdlvo Stjiess or Tinii7y-T)\o CosciirTE PAVjyc Slatis. 


Load Applied across Centre 



The slabs which were used for the above senes of tests were 
manufactured w ith fine ground Destructor clinker, passing 
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through a ^ inch s{niarc mtsh '«u\c mul nu\t(l m tlu jiriipor- 
tions of two of gninul clinkir to oiu of Portlijul ctimnt 

The whole of tlu ••hhs vulimitted for ti tijig were made from 
the simc gniuling and consignment of cement tlu cement hemg 
laid out for eoolmo l)ifnre ost and pa Miig the standard te*st <tf 
420 pound-, per sejuare inch aftci immersion in water for scmu 
d\3s 

Lvcellent re ults lia\c l>c«n ohtained in Ihrmingliam where 
jaiing flags hwe been made since October 1897 During the 
acar 1899 8 80(1 square aartD wore produced in 1900 12 100 
square \ards and in 1901 9 852 square \ ards TIic flags which 
are clncfl} used for footpallis arc 21 inches thick and faceel uitli 
granite the cost of production being 2s 2/1 per slab the selling 
price ranging from 2.^ G(/ to 3s 3f/ 

The following tabic is of great interest serving to clearlv 
show the general supenont^ of clinker ns a bmdmg matena! 
The senes of tests here tabulated w ere conducted bj 
Mr M ^lsl»et Blair MICE the Borough Surveyor of St 
Pancras 


ItsTS OF BnKjuLTTFS OF Ce'ilst WITH Pit S\nd 
bvsD v>D Crush! D Destructor Cwnker 
UnaUtg ‘ilratn tn Founds per Square Inch of 5ecliort 


3 

4 

5 


E 


C H O 

355 461 135 

275 30’ 230 

197 “CS 2^ 

130 28 145 

138 ’57 143 


fc g ® 

Hop 
517 JjO oCO* 

312 340 500* 

272 ‘’-2 230* 

34 0 207 443 

317 ICj 375 


111 cast-, tl us II nrked ll c ii atenal was in tl e form of fine aal 


The raterctrag diagram (Fig 32) cicarlj illustrates the 
cimiparatiie strength o[ tlio material emplojcd and although 
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it IS not contended that the tests are absolutely conclusue, 
it must be allowed that the clinker briquette comes out 
exceedingly ^voll and Mr BlaiFs experiments only serve to con- 
firm manj otlicrs made m \anous parts of the country. 
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Fic 32 


Brick M\king 

Withm the past few months two clinker brick making plants 
ha\ e been installed m London, and although up to the present 
no really valuable data is available owing to the short period 
winch has elapsed since operations were commenced, it is never 
theless certain that this method, of clinker utilization has a very 
remarkable future 
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Millie it IS true that \er\ liltlc has ^pt been ilone m Ibis 
countrj the clinker brick is not nn experiment for some b w 
jcxrs past «e\eral brick making plants Imae been m operation 
on the Continent some of which arc of Hritish make 

Excellent bricks lia\e lieen made on the Continent e\on with 
a clinker of a less xitreovis nature than good Destructor clinker 
In Ixindon for some time past quantities of band made clinker 
bncks liaxo been manufactured and used the results being 
so satisfactorj that one large contractor has recentU erected 
two large clmker brick making plants iftcr contracting with 
two Aletropobtan Boroughs to take several thousands of tons 
of clmker per annum for a number of jears 

To the late Mr lohn McTaggart of Bradford belongs the 
ciedit of first directing attention m this country to the jiossi 
bihtics of the clmker brick Parlv in 1800 Air AfcTaggart 
made a senes of exper ments and liael he Ineel it is likely tliat 
wo should base seen other dcaelopmcnts in clinl er utilization 


'J he follow ing table of results of Crushing Tests of Bricks made 
with Bradford Destructor Clmker arc of interest as also tlic 
figures of tests made with bncks manufactured from lulham 
clmker — 
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BRADFORD TECHNICAL COLLFG!::- ENGINE! RING DEPARTMENT TJ SUNG LABOR \TORY 
Re'sflts or CRUsm^f. Tests qi Bricks Rr^cnED i-rom Joh' McTiOGXRT Assoc AI Inst M E 
DeSTRLCTOR DEP\PTMrNT Brvdford 



e l W I I prfmly ti 



tht: RnsiDvrM an’D mkiiiod^? or nispo'^Ar 


oj Tf/-I^ of Urtfk^ mnlf frvm hill am ( liiiltr 
Mark \ — S170 nm »>\ 4 jm ijm win n iln . «>I 1 ' H'J ci/ 

wnglit nftor iimnirvum Ia« «ln\K 7 H* "* «r ini n i»«‘ ll*J nr 
porcontngi Id ( oiittio-ii 1011 liiinl« n ••I « Ii«U« r ‘>n|Mrriiit, liMtrniiln 
ivivif' \»iwT o-id tU\Trt«UT fi«« hri<U. 

n U) -V 07 

Mark B Si7r’ 0, tn 1>% 4} m 1>A m wii^lit whru c1r\. 

8 lb 12}oz HPiglit aftrr immt'rsK>h Oil* ■Ijoz iurnnso. 8(17 

percentage 0 composition — clmkir 8"»i»<r<Hnl , Minctit. I'l |*<rr<iit 
cliaracter smooth face amnlar •‘•n Mo<k brick, 4 Ih 7 or 

Mark C — Rize 9J m l>j 4| in In 2} in , weight wJien »lr\. 
81b ISJoz weight after immeraion five <!«>•* Olb OJ 07 increase, |0j 07 , 
percentage composition — nnl Uariktuxl clinkir. ‘>0 ptr cent , lum. 

10 per cent character pmootli face aiimlarairi alock brick f> lli S 07 

>o#e — A fair sample of brick alioiikl not nlisorb Jth of its wiight— 
ir IOC per cent CnishiOR Mrain on clinker concriti hrieks ngi ID 
weeka equals 113 4 tons per aquare fool, nmcle at MnniNworth, ilittn 
stock 84 27 tons per square foot , lOOOOjnrcls of flngn will take uji about 
COO tons clinker lOOOObricks 7'> loiis clinker . anil 000 jariN of mortar. 
300 tons clinker total OTI tons I'cpiaN 30 clnjs KuppI^ 

Although no actual figures arc jet available, it is estimatcil 
that hncks made with a mixttirc of 00 per cent of clinker and 
10 per cent of cement, can be produced at a cost of 13s per 
thousand If instead of cement, lime be used, the CHtimateil 
cost IS given as I3f dj per thousand llncks of tlie former 
composition would be dried naturally, while m the case of the 
latter it is preferable to employ the steam drying system, 
generallj know n as the Autocla^ e 

The installations m London arc being watched with much 
interest, and thej will aflonl a most useful object losoon If 
the clinker brick can be produced ns natisfactonl^ and cheaply 
as is predicted, it 19 quite certain that this means of utilization 
will he largely adopted, at any rate b^ the more important 
municipalities 


CUbKEn COTTVOFS 

\\ hile the Liverpool authontics have not been at all troubled 
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in the past «ith any accumulation of clinker, the latest method 
of utilization suggested by the City Engineer, Mr. John A. 
Brodie, MICE, opens up a new outlet, and the experiment is 
sure to be watched witli great interest. 

Mr Brodie’s proposal, whieh has received the sanction of the 



Housing Committee, is to erect a block of concrete cottafyes or 
tenements, the material for construction being crushed clinker 
from the Destructor and Portland cement, ^vlth a small propor- 
tion of embedded steel or iron 

The crushed clinker and cement ivill be mixed m proper 
proportions at the Destructor works, and filled into moulds to 

no 





THE r.E-'IIH'l’M \\*I) METHOD^ OF DM'O-M. 
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labourer \Mth a rcalU ornate and substantial home at a modest 
rental 



Chapter IX 

KLrUSi: DFSTRUCTORS COMBINPD WITH RLFC 
TRICITY WORKS 

M uch ins Lcph S'nd Loth for ind ngiinst the comhimtion 
and extroinc views Iia\c heen ‘id\‘incrd on both Biths 
Tho''e who Imc const^ntl^ asserted tint the combinition is 
worthless have in thocoun>c of time found themselves faced witli 
actual statistics from aanous towns clearly proving the combinn 
tion to bo of value and so the critics have gradually decreased m 
number and the situation to daj as compared with that of five 
jcars ago has entirely changed 

It IS a common delusion that the manj extravagant state- 
ments which have boon made concerning the generation of 
elcctncitj from refuse have all emanated from the Destructor 
maker On the other hand while some Destructor makers have 
promised impossible results it must not be forgotten that the 
maker of the Destructor is alwava viewed with more or less suspi 
cion whereas tlie statements of a municipal engineer such as 
The Golden Dustman” and of a scientist such as Professor 
Forhes carrj greater weight and obtain more credence 

Tlie Golden Dustman’ was a great enthusnst, and an 
excellent municipal engineer He had a record of splendid 
scrv ICO It IS no exaggeration to saj that he made more monev 
out of refuse than has ever been made either bj a municipal 
engineer or a scavenging contractor before or since 

\\ hat ” The Golden Dustman ” said about refuse disposal and 
power production was believed, so, with the Cantor Lectures of 
Profi'-'or Porbos grevt interest wasarousotl and both nun were 
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labourer with a realU ormtc and substantial home at 
rental 


a modest 


Chapter IX 

REFUSE DFSTRUCTOUS (DMIlISfl? il{/ 

TIUCir\ UOIIKS 


M UCH Ins horn snirl iiotli for nnd lifi I lUi t/ of ( f / 
'incl (‘XtreniP m<us ln\« Ikui HiUfifi/«d n> tfff ^4 
TliO'p wlio ln\e constnntl> «ss<rt<(! tint t)i» n u Ut nlit , | 
worthless ln^e in the course of t«m( fouml tlu ni-/ I (-m / i(\ 

nctuil statistics from xanouH towns charl) provln;? ll / Hitf 
tion to l>e of xalue and «o the critics hnM j'nuliifilly f<ri /dh 
number, and the situation to-daj as comjtiirid wirli fl it (f f f 
jeirs ago has cntircl> change<l 

It IS a common delusion that the manj • xlmvat^iril ttntf 
ments which have been made conctmuig tin tf 

clectncits from refuse ha\o all emanatnl frorn tin hi ^ 

maker On the other hand, while «onieRc-stnu tor rii iVi f# i 
jiromi'Cil impo'-'ililc results it must not bt firgolliri tl il 
maker of the Destructor is alwass aiewcd with nion iir tiMj i 
cion whereas the statements of n municipal (lutuiiir riifh m 
‘ The Golden Dustman” and of a scientist such as I'rc fc <■/ f 


Forbes carrj greater weight and obtain more credence 

“Tlie Golden Dustman” ssas a great enthusiast niicl mi, 
excellent mumcipal encmeer He had a record of sj<!c inlid 
service It is no exaggeration to si\ that he made more me in v 
out of refuse than hxs escr been made either b\ a muii]ci| li 


engineer or a scasenging contractor before or since 

\\lial “ The Golden Dustman ” said about refu'>e disposal ar d 


jKiwer production was liebevcd so with the Cantor Lecture's < f 
I’roft'^xir Forl>cs great interest nas aroused and Ixith nun w« r» 
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taken too senouslj Professor Forbes has been se% erelj criti 
cized but the substance of his statements ^\^s in the mam quite 
correct so far as po\\ cr production is concerned 

It ma\ however be triil^ saul that tlic Destructors m use 
some fourteen \ ears since wlien Professor Fori es delivered hl^ 
Cantor Lectures were quite unsuitable for producing the jiower 
which we were told could be produced but e\en as remarkable 
strides have been made during the past fourteen jears in elec 
trical engineering so ha\e remarkable developments been made 
in the perfecting of the Refuse Destructor firstly for its primarj 
object — the destruction of refuse — and sccondlv as a power 
producer 

The Destructor of fourteen jeais since was not capable of 
performing Us pnmary dutj that of destniction but m manv 
cases a single multUulmUr boiler had been included w ith a batterv 
of cells and although the refuse was not destroyed jet the gases 
passing through the main flue to the chimnej were intercepted 
and sufficient steam was readilj generated to operate a mortar 
mill or to do other similarlj modest work on the Destnictoi 
premises 

It may he fairly argued that at this time greater wisdom 
would have been show n had everv effort been dm cted towards 
perfecting the Destructor as a destructor before thinking of even 
operating the modest mortar mill 

This must be admitted bj c\cr> sanitarian while every 
engineer wall recognize the absurdity of passing gases through a 
boiler when the maximum temperature of such gases rarelj 
exceeded 800° Fahr while often falling even below G00° Falir 
To place the modem Destructor on such a level eitlier as 
regards its primary duty or its auitabibty or value for purposes 
of power production is to show either prejudice or ignorance and 
a failure to grasp the importance of modern dev elopments 

It IS only necessary to observe here that there are but verv 
few points in common between the early and modern Destructors 
Instead of imperfect destruction and constant liability to nuisance 
we have a perfect immunity from nuisance and absolute crema 
tion Instead of a temperature of 800° Fahr as the maximum 
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temperature of the gases entering the boiler, \\ e now lia\ e a tem- 
perature ^a^Jmg from 1,GOO® Fnhr to well o\er 2,000” Tnlir 
It IS no exaggeration to state that the temperature of the 
gases at the chimnei, base with n modem Destructor isfriquentl^ 
but little lower than the mam flue temperature with the earl} 
Destructors In the former case the temperature has both 
reduced to the extent of from 1,200” Fohr to 000” rnhi owing 
to the transmission of heat for useful purposes, whereas m tlu 
latter case high temperature at any point was unknown 

Although many station engineers arc still antagonistic to 
the combination there can be no doubt that as time goes on and 
records of successful work o\cr extended periods are a\ai!ahlo, 
opposition will gradually cease The station engineer is to ho 
commended for being cautious, but much of the opposition still 
met with. IS not prompted by caution In some cases there is n 
great reluctance on the part of station engineer" to admit the 
value of the Destructor m combination because they consider 
that it would be an unpleasant adjunct 

Others, w hilc objecting to take supreme control of a combined 
works jet strongly resent divided control and in one or two 
cases where dindod control has been introduced, friction has been 
constant 

Professor Kennedj once gave it as liis opinion that the man 
who IS held responsible for the utilization of the steam should 
control Its production, and whether the hne of argument be 
appreciated or not it must be allowed that it is reasonable The 
po^sition of the station engineer must be unenvaable wlien he is 
reljmg upon a supplj of steam from another department bejond 
Ills control, espcciallj if the necessity of steadj pressure is not 
seriou^lv appreciated at the source of suppR 

If the engineer in charge of a combmed works be odequatclj 
remunerated, his objections to supreme control would not be so 
frequentlv heanl The station engineer controls the burning of 
the coal iior would it be urged for one moment that this depart 
mint should be scparatclj controlled, while «till holding the engi- 
neer re-pon^ible for stcadv miming and the minimum fuel co«t 
per unit generateil 
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If refuse be regarded as a fuel whj then ha\ e separate control 
of its combustion ’ If the process be considered unpleasant 
this nia) in sonic instances be ittiilnitcd to the pohc\ of thrusting 
a sanitary department upon an chctrinl engineer ha\ing in 
mmd the saving of a Destructor superintendent’s wages bj so 
doing 

One of tlie argiments advancetl against the combination a 
few \ears since was that it is impossible to generate steam at a 
swfhcientlv high pressure for electrical pui poses It w as alleged 
that a pressure of 00 !b was the highest boiler pressure 
possible with refuse Some nine years since at Rochdale Mr P 11 
Biookman the Cleansing Superintendent once and for all dis 
posed of this argument bj working two large Lancaslmo boilers 
up to a pressure of 120 lbs This example was soon followed at 
the Oldlum combined works and in both cases not the slightest 
trouble was experienced In September 1890 atDanven a fur 
ther advance was made the Lancashire lioilcrs provided with the 
Destructor for a working pressure of 200 lb confirming all 
expectations and while steam was required at the engines at 
100 lb pressure no difficultj was experienced m working 
the boilers up to the full pressure reducing valves being provided 
for ensuring a steady deliverv of steam to the engines at 
iro lb pressure 

The successful demonstration at Darwen has had far reaching 
results and lugh steam pressures fiom refuse are now so common 
that the early critics have long since ceased to trouble 

Having disposed of this question it was next said that any 
thing like steady steaming was absolutely impossible with refuse 
as fuel but here again experience has clearly shown tlie contrarv 
to be the case It is quite true that some of the steam curves 
reproduced and illustrated in tlm volume are not altogether 
satisfactory, but in studying the same it must be remembeied 
that they are diagrams taken under normal working conditions 
and that the type of boiler and the design of the plant as a w hole 
have a very material effect not only upon the steam production 
but also upon the steadv maintenance of the working pressure 

Steadv steam pressure is only possible when suitable boilers 
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arc in'itallod, and the volume of hot ga'ses fiupplied to the 
boiler at a constant high temperature, with hut the minumim of 
fluctuation Continuity of high temperature is to a \crj serious 
extent governed by the design of the Destructor, but as this 
feature is fullj discussed in another chapter it would besujtcrfluous 
to enlarge upon the same here 

Having a plant designed in the best possil)le manner for 
ensuring steady high temperature working, and so steady steaming 
it is still of vital importance to insist upon methodical working, 
a regular cycle of operations, this demands careful and intelligent 
supervision 

That steady steaming is practicable is beyond all question, 
but wishing to a\oidhare assertions, it would perhaps be well to 
quote the opinions of engineers controlling combined works 
Perhaps two such opinions will suflice 

Mr W Sillery, M I E D , of Wrexham Combined Works says — 

No chfilcultj IS fxperuMUil id kctpuig Ktcaiii pnssurt coiistuiit, botli 
fur traction erul lighting. the Kltnui h easily lontrollcil 

Mr W 13 Maxwell. Partick Combined Works — 

\Vi hast IK) thlTiculty sshateser di niaintauiiiig n utendy prissuro 
withimt the iw of eoal cxttpt on huiitlays or holl(lay^, or s\lan tliert 
IS insudicitnt nfiiv to meet the demand for electricity ‘ 

In designing a combined plant it is undoubtedly adsisable 
to arrange for a reasonable margin between tlio boiler pressure 
and the pressure of steam required at the engines As already 
pointed out at Darwen there is a margin of 40 lb , the boiler 
prissure being 200 lb and the engine pressure IGO lli , 
this margin is most helpful allowing as it does for a reasonable 
fluctuation m the steam pressure at the boiler, winch will liappen 
at times lioweter careftilK the work superM«ed Such a 
margin, while iinoKing no diflicult^ if first-dnss reducing \al\es 
are iisetl, ensures stead\ steam pr€?ssure at the engines 

Some electrical engineers, while not questioning the \alue of 
the Destructor as a power producer, ba%e expressed doubts as to 

l'*.!- Hit hhrtrtciaii Ilidtiibir IJ, 11102 
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the tlioroiighness of the combustion It has been gfiid — Is the 
combustion, perfect * Are ytm not sacrificing tUe primary 
object of the Destructor in endeavouring to satisfactorily realire 
the secondary ^ In reply to such questions it mij be fairlj said 
that nnth the nell designed modem Destructor the combustion 
IS far more perfect than is the case with the average steam boiler 
fired mth the best coal 

This question is exhaustively dealt with m another chapter, 
and It will be clearly seen that the efficiency of the combustion 
process, as shown by analysis reaches a standard which is 
approached by very few coal fired steam plants in tjus countrv 
The principles govciTimg perfect combustion hare certainly 
received very much closer attontionmconnection with the design 
of the best modem Destructors, than is the case 'vith boiler 
furnaces generally speaking 

The high temperature reached, the reasoniblo margin of flue 
tuation m temperature, the high percentage of CO, m the gases 
of combustion, all afford conclusivcevidence of evcellent practice 
m efficient combustion and those who carefully study this 
important phase of the subject cannot fail to be impressed with 
the very satisfactory conditions existing 
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In tlic ca-NC of a small toun, under tlio best ronditions it i'» ob\iOH'> 
that the maximum benefit in the waj of power production is secured 
tiom tlie Dtstructor m the first ftw months* uorking of the htation, 
beiaust, while the demand for current w ever increasing, the cjuantitj 
of relU'C axHiIable, nlnle intreasin" aliglitl^ m a growing town, cannot 
possibly intrtase in tlie same ratio ns the demand for ciurint 

It ■'lioidd be home in mind that in the ease of combined works using 
ckctiitaHv tJrneii fans for proxiding forced draught, and also clettnc 
hoist-i or eleiators tiu electrical output |»er ton of refuse destrojed is 
incluiiie of the current actunllj us«| m connection with tlic operation 
ot tin Destructor 

To take two examples \t ht Ilckns for the >ear 1000-1 the 
a\<rage number of units umxI on the works per ton of refuse destrojetl 
Is giMn ns 7 1 At bhorediteh the average for one >car gives ncarlj 
1 units per ton of refuse ilestroyed ns used for works purposiw 

It will thus be apparent tliat in order to arrive at the actual number 
ot useful units available jw ton of refuse dtstrojtd it is necessarj to 
diduitsuch Guirent as is used for works purposes and tins inubt be 
done m otdtr to enable fotr comparison to bo made vntli the results 
obtained where the fans arc btenm driven or steom jet blowers ore 
us(d 

At a combined works vvliere steam jtt blowers m steam driven fans 
alt used the electrical output per ton of refuse destiojid is a net iisiful 
quantity and the proportion of stiom usetl for puijinses apart from the 
actual geneintion of elcctiicity repiesents so much CT/r« power pioduced 
ptr ton of refuse destroyed 


In a fen tonn? no coal nhatever has been used for the first 
SIX months’ working, mono or two towns refuse lias supplied all 
the steam required for the first year, but in every town sooner 
or later it becomes necessarj to use coal, and while the weight 
of coal consumed is gradually increasing, the quantity of refuse 
available practically remains stationary 

Altliough this IS so very obvious that it would seem almost 
unnecessary to admit it, we constantly hear that the combination 
of doubtful value because refuse will not supply the necessary 
jiower for all time It is further said that combined plants arc 
only suitable for small towns Perhaps the most conclusive 
itply to such a statement is to cite such a case as Liverpool, 
where power is being proeluced for traction purposes every’ day 
from some 300 tons of refuse Other largo towns might be 
mentioned, while stiU others such as Preston, Burnley, Nottmg- 
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ot'o In some instances the load m.... " “''"‘'’t escry 


oaso In some instances the load factor „ I “I”"* 

'crj Ion Tiio Destructors differ m desien and “Wiei 

mg the boilers differ m type „l,|e some '1 "’nr, 

l«'.ble to the coil, otbersa^ aeol,rble d,f “ ‘ 

colls n Ith some installations hot air i, used ’t “"“ *’ 

“"■i oeonomirers are prouded in other eases „ 
u efiil accessories are included "ntlier of the 


Agun m some stations the refuse „n ,1^,, 
bst period approMmal.ng to the period of Inl.L^ 
d.ii.nnd Millie in other eases a pronort.on of n ‘ ° P"" 

msle through the bye pas, fl„e the Deatni fcO'esgo 

Ibroiigbont the nliole tuents four Uo«r, ' 

Ibst the refii o blinied does not get full creil.t .1 ^ 

to.:rnt:L:ofr;,rnZ^ 



IirrUSE DISPOSAL AND POAVER PRODUCTION 


As alread> observed tbc attitude of the station engineer Ins 
changed and bj not a feu the combination is noi\ regarded uith 
favour 

As I urite tlua chapter I ha\c before me letters from sixteen 
station engineers expressing fa\ curable opinions concerning tlic 
combination It is impossible to quote all these opinions , i\ e v ill 
therefore make a brief selection 

The electrical engineers at the undermentioned touns express 
themselves as follows — 

CLEClxlI EATON 

bo far wo lia\e every reason fo be ftntisfi«l witli tlie results I cow 
fauler that our combination is most ofUcient 

W REMIAM 

The combination in our case is most useful and no (liificidt\ is 
txperuncwl m Uei*ping hUam constant for l>o(h tmetnm and lighting 

ACCRINGTON 

llic combination is us< ful m connection with a ‘mall works winch 
Im a daj load 


BECKENHAM 

A combmed electric hgbt station and Eestmetor is undoubted^ 
useful when a day load is obtainable 

ASHTON UNDCIl L\NE 

The Destructor now contributes heat equal to what would be pro 
duced by seNcral hundred tons of coal 


LINCOLN 

Mr Stanley Clegg (late of Darwen) 

iroin \ny own t\peM«Tw.e I know tliat a D atructor ami electricity 
works can work together for their mutual ad\nntQgt It ^\oulll 

certainly be impossible to raise tlit steam pressure to normal working 
pressure after a fall due to cleaning out, as quwklj b> anj other firing 
process • 

t See T) e Elccirtcutn p 008 Tanuarj 30 Inm 
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\M1 v.unuiui\ 

Wlwk -omr cncwwi' ■'f ’* 

(o maU aoacammc lU. "-• ’•’'J'"' 

certamh Wen mna^xw-. "W W» au*'ti U ♦ ^ < 

dust teaching t\ic engine t«w»w tUt* »• tin fUT 

against the coiiilmiatuin U mrt\U v»Vat Vi* ^ T n \ : 

Ume been obMoiis to man\ » <• prrM citv drtnan V>\ in 

the general planning out of llu "hole wrlieme Ttn* BTT1nrr^n'r^ 
and dengn o( the budding'* eMU lor ^\ye<\<i Rlt«ntn>n T\ '• 
De^troetUT bodors \\hi\c Wing cltwr ii' »* pncttra\'le to \) •’ 
engine room mu't as part oflbe Pc^tmetor, W w.htM In m Vh'’ 


engine room 

The arrangements for llie deposit of cbnVer fbntdd W 
such that Its du«t is not Wonn aWnt The di-lmclor bnuM* 
should be \entilated prefcnWi f»> n ndl iIojshI of 

doi\uvsat<i eiilnu«t and if this l*c done, the fttnvHplun will 
not on!> be more congciwM (or tbo'-e imphi^wl m Uio IK 
etructof biiilding but dust wiU W paiontnl Ironi e‘«^a;nn^' 
Utereftom 

Lastlv hut not least m tins cotmoction, when llu nfoM >s 
deUrered the carts (whieU should be covered) should disipjxnr 
within closed doors If these niatters recouc careful attention* 
when the plant is being designed there w no ostu'-e for nnv dis^t 
trouble either inside or outside 

Some critics of the combination have put thcnisihos to pome 
coneidepab e trouble m emleasounng to sbow that nfiiie has n 
laning calorific value and that it is accordmglj \trj unreliable 
a fot) 

Little can ho gamed bj producing an arraj of figures, m onler 
to refute that ,g disputed It is generally admitted 
tint the calorific value of refuse -vams to a considcM)>)o extent, 
ml as UieresuHof considmWe expcnetice, the average vabio 
^ avernr,. forms the basis 


King’s Norton, 

r.1 iw nseertam the calnrifie value 

^wcihed snmpling of loads as collected on 
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As already observed, the attitude of the station engineer lias 
changed and by not a feu the combination is now regarded uith 
favour 

As I write this chajiter I have before me letters from sixteen 
station engineers, expressing favourable opinions concerning the 
combination It is impossible toquotc all the«e opinions, ue will 
therefore, make a brief selection 

Tile oloctrioal engmeers at the undermentioned tow ns express 
themselves as follows — 

CLEtlvHDATON 

So far \vc have every reason to be sati-sfietl with the results I con 
suler that our combination is most efiicicnt 

W HEXHAM 

Tht cuiiibination in mir inse h most ful ond no ilifticultj is 
txpencntecl in keeping steam constant for both traition and lighting 

AtCBINOTOV 

Tho combination is useful in connection with n snuill works wliicli 
has a day load 

BrClvENHAM 

A combined electric light etation nnd Destructor is undoubtedJj 
useful when a day load is obtainable 

ASHTON UNDEH LYNE 

The Destructor now contributes heat equal to wliot would be jno 
ducid by several hundred tons of coal 

LINCOLN 

Mr Stanley Clegg (late of Darwrn) 

Irom my own txpenenco I know that n Destructoi and electrieitj 
works can work together for tliiir mutual nd\antage It would 

certainly be impossible to raise tho stinm pressure to normal working 
pressure after a fall due to cleaning out, as quickly bj any other firing 
process * 

‘ Seo Tie Fltclnctan, p COS January 10 1901 
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^^ule some engineers of combined vorks ha%e no complaint 
to make concerning the presence of dust in the engine room, tliere 
certainly have been instances where trouble has arisen through 
dust reaching the engine room, but this is no real argument 
against the combination, it merely indicates what has for a long 
time been obvious to many, i e that great care is demanded m 
the general planning out of the whole scheme The arrangement 
and design of the buildings, calls for special attention The 
Destructor boilers while being as close as is practicable to the 
engine room must, as part of the Destructor, be isolated from the 
engine room 

The arrangements for the deposit of clinker should be 
such that its du«t is not blown about The destructor house 
should he ventilated, preferably by a well-devised sjstcm of 
downward exhaust, and if tins be done, the atmosphere will 
not onlj he more congenial for those employed in the De- 
structor building, but du«t will be prevented from escaping 
therefrom 

Lastly but not least m tins connection when the refuse is 
delivered, the carts (which should bo covered) should disappear 
'"thin closed doors If these matters receive careful attention, 
'ihen the plant is being designed there is no excuse for any dust 
trouble either inside or outside 

Some critics of the combination have put themselves to some 
considerable trouble in tndeavoiinng to show that refuse has a 
varjing calonfic value, and that it is nccordmglv verj unreliable 
a fuel 

Little can be gamed bv producing an arraj of figures, in order 
to refute that wlucli is not disputed It is gcnerallv admitted 
tint the calonfic value of rofiisi vanes to a considerable extent, 
but, as the result of connidc raWe experience, the average value 
now know n and ns a gr ni ml nilc, this av erage forms the ba«is 
of a guarantee for st* am raising 

Tlie Surv c \ or of tin Urban Distnet Council of King's Xoiion, 
near Birminplinm Is mg anxious to ascertain the calonfic value 
of the nfiiso, arrnng<sl for tin sampling of loaels as collected on 
•‘I'^^ified dalcH, the MViml s»inpb*s iKi’ng sent to an anaivst, 
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REFUSE DISPOSAL AND POWER PRODUCTIION 


As already observed, the attitude of the station engineer Ins 
changed and by not a feu the combination is now regarded w ith 
fa\ our 

As 1 write this chapter I have Ijefore me letters from sixteen 
station engineers, expressing faxourablc opinions concerning the 
combination Jt is impossible toquotc all these opinions, we will 
therefore make a brief selection 

The electrical engineers at the undermentioned towns express 
themselves as follows — 

CLECKHCATOK 

bo far wc ha\e e%rrj reason to be satisfied with the results I con 
older that our tomhination lo moot efficient 

\\U^\HAM 

The (oinbiufttiun in our ense h most u-'eful and no difiicult) is 
exiienenud in 1 eepitiR steam ton'^tant for both troition and liKlitiiiR 

ALCUTNt. rON 

llie combination n useful m connection with a 'inall woiks wliicli 
has a day load 


BECKENHAM 

A combined electric light station and Destmetor u undoubtedly 
useful when a day load h obtainable 

ASHTOX UXDEll lAKT 

The Destructor now contributes bent equal to ivhat u ukl bo pio 
duced by se\ oral hundred tons of coal 


LINCOLN 

Mi oS 

Irom my own ispcnonce 1 know that a liestructor «tid elictntifj 
works ean work together for their mutual advantage It would 

certainly be «nptv-,-'ible to lai'-t tlio steam pressure tt> normal working 
pressure after a fall duo to cleaning out, as quickly hy any otlur firing 
process • 

‘ Seo The FUclTicum p 008 Tamiary 30 1903 



DESTRUCTORS AND ELlClRICUi ^^ORKS 


Wule some engineers of combined works lia\e no cnmphint 
to make concerning the presence of du<5t in the engine room there 
certainly ha\e been instances where trouble has arisen through 
dust reaclung the engine room but this is no real argument 
against the combination it merely indicates what has for a long 
time been obvious to man 3 i e that great care is demanded m 
the general planning out of the whole scheme The arrangement 
and design of the buildings calls for special attention The 
Destructor boilers while being as close as is practicable to the 
engine room must as part of the Destructor be isolated from the 
engine room 

The arrangements for the deposit of clinker should be 
such that its dust is not blown about The destnictor house 
should be ventilated preferably b> a well devised system of 
downward exhaust and if this be done the atmosphere will 
not only be more congenial for those employed m the Do 
structor building but dust will !c prevented fromescijing 
therefrom 

Lastly but not least m this connection when the refuse is 
delivered the carts (which should l>e cov ered) should disappear 
within closed doors If these matters receive careful attention 
when tlic plant is being designed there is no excuse for anv dust 
trouble either inside or outside 

Some critics of the combination have put themseUos to some 
consult Table trouble m endeavounng to show tint refuse has a 
vary ing calorific value ami that it is accordinglv very unreliable 
as a fuel 

I ittle can be gained bv producing nn army of figures in order 
to refute that which is not disputed It is generally admitted 
that the calorific value of refuse vanes to a considcmble extent 
but as the result of considerable experience the average value 
IS now known and as a general nile this average forms the basis 
of a guarantee for steam raising 

The Survexor of the Urban Dntnct Council of King s Norton 
near Ibmiinghatn lieing anxious to ascertain the calonficvaue 
of the nfu'e arrangetl for the sampling of loads as eollceted ^ 
sptx'ifinl dates the several samples Iteing font to an ana 
1=3 
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REPUSi: DISPOSAL ^\ND POWER PRODUCIIOX 


Avith tho rcnnikablo result tliat the calorific \alue of the refuse 
was shown to he about 4,500 BT U 

The anal\ ms of one pound of refuse gave the follow mg result — 


Carbon 
Hydiot<' n 
Nitrogr II 
bulphur 
0\j gen 
Ash 

Moisture 


JC 8 JUT tint 

20 .. .. 

29 .. 

19 . .. 

7 3 „ .. 

41 7 ... 

U 12 . 


It IS not contended that the average refuse has a calorific 
value of 4 500 B T U this particular sample was obviously a 
very good one Tho average calorific \ alue of refuse as a fuel may 
be safeh put at ) 000 B T U Mnn> actual steam raising results 
m \anous parts of the country clearly demonstrate this 

The many tests recorded herein will serve to show that after 
allowing for all the unavoidable losses, m the cells combustion 
chamber flues and boilers, the calorific value of the refuse must 
necessarily hav e been as high as is claimed for the a\ erago refuse 
It should not be forgotten by those wlio suggest that tho 
Destructor can never be a satisfactory power producer because 
of the varying calorific value of refuse that coal also vanes 
considerably in calorific value 

The varying calorific value of refuse being fully appreciated 
IS not the troublesome factor whicli some w ould have us believe 
The Destructor is not designed simply for dealing with liomo 
geneous material, on the other hand it is capable of dealing with 
every class of waste Such is indeed expected, and can be readily 
dealt with 

On the other Iiaiid, when variable coal is delivered to any 
public works or generating station, unless the steam boilers arc 
equipped for dealing VMth a vanety of fuels, which is not an easy 
matter, considerable trouble is experienced 

Again and again when action has been taken by local autlior- 
itics against electricity works or manufacturers for permitting 
black smoke to escape from their chimneys, the excuse has been 
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that fuel sucli as usually cmplojed could not be obtained or that 
\\el8h coal uas not procurable or majbc the coal mtrcliant h 
blamed for dclucrmg inferior fuel 

It I*! now almost impossible e\en in Ixindon to jmrdia'te fii( 1 
on analj sis that is to contract for a supplj of expense t fm 1 of a 
known calorific value which \alue shall be guaranteed The 
explanation simply is that even expensive fuels are to some 
extent unreliable and the vendor knowing this declines to take 
the risk 

Is it not unreasonable to expect a standard calorific value 
from refuse when such cannot lie relied upon from expensive 
coal ? It IS beyond all question that the varjmg calorific vahu 
of refuse never gives anv thing like the same trouble as that 
experienced from the occasional delivery of inferior coal 

Other critics of the combination pronounce it useless becausf 
the Refuse Destructor falls short of their own standard of general 
rfiiciencv It is consi<lcrtd by such critics that l>ccnu«o every 
ton of refuse the wliolo voar through cannot be relied upon to 
evaporate the same weight <if water therefore the Destructor 
IS useless 

As mv friend Mr Frank Broadlw nt M I P T recently 
pointed out m the columns of TIf J Uclncol lieijfii during a 
controversj over ilu Iml Value of Refuse the Rtfus< 
Destructor is statliingl^ (uiMleiimcd b} i-ome because it falls 
short of sueli a stnmlird ns is n >t ivcn expected from tbf 
stiam boihr find wjllMfwiI Ilu higliilnss steam engim or fh# 
dvnaino 

The R(fiis( IkNtruetor is t<st«d over coiiMderahlj lon^,fr 
piruxls than tlu ecm! find Jsuhr tlu or the dvinmo but 

wliiK a fiw hours run is <imsidcnd quit* sitisfaetorv for tluse, 
ivin a t«st of om nionth loiitinumislv is not eonsuhrid satisfac 
torv f( r till Dtstructnr 

Ivnpnritti\( lists an li« n recordeel covering period> of from 
i fiw h< iirs up to om month ‘wme te-'ts have been earned out 
m till suiiiim r months othir* duniig the winter and under a 
vt vnriitv of <» ndili >ns If thc^e te^ts an cirrfulU studiiil 
It will 1 m oI m rvixl tint I \« n with varvuic nti^ of comhu tiori ns 



RFFUSE DISPOSAL AND PO^VER PRODUCTION 

in the case of Nelson the efficiency is well maintained Further 
it may be fairlj submitted that if coal were burned under sucli 
\ai>ing conditions the fuel efficiency would vary to a far greater 
extent On the highest rates of combustion the fuel efficienc\ 
of coalwouldbe seriously reduced while with refuse the efficiency 
is scarcely affected 

Up to the present time combined works are either m opera 
tion or have been defimtely decided upon in over sixty towns 
compnsing in the aggregate 370 Destructor cells and 140 high 
pressure steam boilers the total destroying capacity being over 
3 200 tons of refuse per day 

In the London distnct alone nearly 800 tons of refuse is being 
destroyed daily the resultant power being used for generating 
electricity and yet in spite of such a remarkable record of 
progress the utility of thocombmation is still questioned by not 
a few engineers 

Tlie above figures wall probablv be atartlmg even to those 
in charge of combined works and others intimate w itli the subject 
Such figures cannot be seriously quoted as meroH showing a 
resolve for foolish emulation It is idle to submit that scheme 
after scheme has been decided upon watbout investigation and 
satisfaction and furthermore it should not be forgotten that 
every scheme has to be approved by the Local Government Board 
who not only give close attention to the technical details 
but also devote some considerable attention to the economic 
aspect 

An amusing case came under the writer s notice some few 
months since in a town near London where a municipal elec 
tncity works bad been in operation for about three vears with a 
heavy net deficit each y ear 

It was decided to erect a Destructor at the adjoining sewage 
works utihzing the power from some 30 tons of refuse daily to 
pump the sewage and bv so doing to save a coal bill of nearly 
£1 000 per annum The scheme was no sooner decided upon tlian 
the Electricity Committee began to exert themselves with a view 
to securing the Destructor for combination with the electricity 
works but they were too late and much to their cliagnn tliey 
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^^cre reminded that the combination which tlio^ win at Icii^'tli 
«!0 anxious to bring about had liecn prcMousU eonsidtnd b^ 
tliem and wiseh orimwi'iel^ nbandoneil ns useless 

\\!ien it IS liorne in mmd that nothing short of netual nsiiUs 
m power production eould popularize w hat will always b( reganh d 
bj some as an unsatisfaetor^ combination it must bo ndnuttid 
that with si\t\ combined worl s cither in progress or in courst 
of erection wonderful strides ha\e been made It would be idh 
to suggest that this remarkable progress is but a passing cra/i , 
that all these schemes ha\ e been initiated blindly , or as the result 
of what has been termed that strange fascination for producing 
•>ght from dust ’ 

On the other hand it must he admitted that these comlunod 
schemes lia\e onl} been decided upon after searching mvcutiga 
tion indeed it is no exaggeration to saj that this combination in 
perhaps e%cn now more closely investigated than any otlur 
contemplated municipal enterprise 

Progress Ins been made not because of a men disin for 
emulation but as tlie result of close scnitm> It is trm tint tlio 
sanitary aspect is ever a weighty factor but in itself this proHontn 
no conclusue argument for the combination the determining 
factor is whether the combination is a ilcsiralde one from tin 
point of view ofeconomj 

lhat tlie combined electricity and Destructor works has 
come to staj there can be no doubt and w ith the dev elopnii nt of 
electric traction we shall undoubtedly see many more combimd 
works erected in the near future 

The record of combined works up to date is a verv satisfactory 
"no and when it is remembered that as recently as five years 
since only two sucli works were m ojicration then is every 
r< vson to feel satisfied w ith the progress made 

To tlioso «ho still doubt the value of the comhiintion tlu 

"ritcr would sa\ investigate persomllv inquiri cl<>«l\ j^to 

"vrv aspect of the question If vou are a hvnnn vou will find 
f»eh invistigation of mori than pas lug interest If \oii are 
niMhx-trical (ngincnr I stilUav investigate ev en if v on have Lid 
I« rsoinl c\pi ru net of one eomhmed works and tint experience 
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Secondly — It is likely to become increasingly evident as 
Destructors continue to bo erected at seuage works that in 
normal cases the refuse of a community is frequently in excess 
of what IS actually required for pumping the sewage produced 
This ivill not be satisfactory to the economist, for vanous reasons 
If the whole of the refuse is earned to a siteou one side of the 
tow n at a lieavj coat, and one half of the refuse only , is sufficient 
to save a coil biU of £300 per annum, then the remaindermust 
be simply destroyed and the belt allowed to run to waste, and 
this after incurrmg a heavy cartage cost and also the labour cost 
for destruction Bneflj, the only asset is such satisfaction as 
may be derived from the knowledge that the sanitary ideal has 
been reached 

At Hereford and Aldershot, and also some few other places, 
it has been clearly shown that all the steam power required at 
the sewage works can readily be supplied with far less refuse 
than IS available For sue years past at Hereford one tliird of 
the available refuse has supplied the whole of the steam required 
for pumping over million gallons of sewage every day in 10 
hours , also for operating sludge presses and hmo mixers, and 
for the hglitmg of the works Tlio 10 tons of refuse is collected 
within an area as close as possible to tbe sewage viorks, to keep 
down the cost of cartage In the first 6 years tlie economy 
effected at Hereford sufficed to pay every charge m connection 
with the Destructor up to that time, tbe installation having cost 
rather less than £1 200 

To provide small Welsh coal previous to the erection of the 
Destructor involv ed an expense of £350 per annum, and not one 
pound of coal or fuel other than refuse has been provided at the 
sewage works since the Destructor was started It wall thus be 
readily seen that had the remaimng two-thirds of Hereford 
refuse been taken to the sewage works, the cartage cost would 
hav c been a very serious item, the labour cost w ould have been 
nearly trebled, and as the power could not be utilized, the loss 
mvolv ed m dcstroyang the two thirds w ould all but render a 
net sav mg quite impossible 

The reader may say, Wiy not destroy the balance of two- 
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thirds at the Electricity Works * But surely it ivould be a very 
questionable proceeding to erect two distinct Destructors instal 
lations in so small a city 

henc\er a Destructor js combined with an electricity works 
and more particularly in the case of a small town it is essential 
that the whole of the refuse be destroyed there Ftrsthj because 
ns a general rule the whole of the power can be fully utilized , 
and secondly, because it is open to serious doubt w Iiether it w ould 
be worth while to incur the necessary capital cost to deal with 
only a portion of the total refuse produced especially when that 
portion can only supply a comparatively small amount of pow er 
as compared with the total power required 

It would be idle to deny that the sewage works load is 
cmmentlj suitable , generally speaking it is a constant load 
The pumping may occupy only 10 hours out of the 24 or it may 
bo necessary to pump through the whole period In either case 
the work is usually aery steady 

Even if the pumps arc only in operation for 8 hours daily, 
no difficulty IS experienced m banking the fires with refuse from 
day to day and so much lieat is conMjracd m the brickwork that 
tho working htcam pressure may be quickly reached from banked 
fires 

Although as already obM“r\cd the hewage works load is a 
fairly constant one jct it frequently happens at some combined 
works that an abnormal flow has to bo dealt with m time of 
^'torm , at such times the work is exceedingly hca%y and althougli 
the coiuhtions then obtaining are nil ngun-st the Distructor yet 
ngim and again it has been demon>trited that with intelligent 
liandling it is quite equal to the abnormal demands 

At AUhrsliot during last sumimr althougli tlie normal flow 
of sewaco does not exccxxl &5(1000 callons duly yet during the 
torrtntial run storms as much ns 2 500 000 gallons had to be 
pnnijMxl niul this with aery wet summer refu-«c of aery low 
calorific \aluo niul with nn abnormal i>ercentagc of moi'ture , 
but m Fpite of this not one jiound of fuel other than refuse was 
llMxl 

\\ h< 11 nn nbn »rmal !hm has to Ik pumi>od dunng the t-ummer 
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Secondly — It is likely to become increasingly evident as 
Destructors continue to be erected at seuage uorks that m 
normal cases the refuse of a community is frequently in excess 
of uhat 13 actually reqiured for pumping the seuago produced 
Tins mil not be satisfactory to the economist, for lanous reasons 
If ^the ^\hole of the refuse is earned to a siteou one side of the 
toiin at a heavy cost and one half of the refuse only, is sufficient 
to save a coal bill of £300 per annum, then the remainder must 
be simply destroyed, and the heat allowed to run to waste, and 
this after incurring a heavy cartage cost and also the labour cost 
for destruction Briefly, the only asset is such satisfaction as 
may be domed from the knou ledge that the sanitary ideal has 
been reached 

At Hereford and Aldershot, and also some feu other places, 
It has been clearly shoum that all the steam power required at 
the sewage uorks can readily be supplied ivith far less refuse 
than IS available For six years past at Hereford one third of 
the available refuse has supplied the whole of the steam required 
for pumpmg over 1^ million gallons of sewage e%ery day in 10 
hours, also for operating sludge presses and hme mixers, and 
for the lighting of the works The 10 tons of refuse is collected 
uatlun an area as close as possible to tbo sewage works, to keep 
dowTi the cost of cartage In the first 5 years tlio economy 
effected at Hereford sufficed to pay every chaigo in connection 
with the Destructor up to that time, the installation having cost 
rather less than £1,200 

To provide small Welsh coal preiious to the erection of the 
Destructor involved an expense of £350 per annum, and not one 
pound of coal or fuel other than refuse has been provided at the 
sewage works since the Destructor was started It ivill thus be 
readily seen that had the rcmaimng two thirds of Hereford 
refuse been taken to the sewage works, the cartage cost would 
have been a very serious item, the labour cost would have been 
nearly trebled, and as the power could not be utilized, the loss 
invohed in dcstro 3 ang the two thirds would all but render a 
net saving quite impossible 

The reader may say, WTiy not destroy the balance of two- 
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undertaking, commercially speaking It is recogmzed as a 
necessity from a samtary point of view and it is clearly under 
stood that in itself it must have a charge on the rates 

In the past there has been a tendency to instal Gas engines 
at sewage uorks more particularly in small towns but with 
the many excellent combined sewage and Destructor works now 
in operation a gas plant can only be recommended under excep 
tional Circumstances specially favouring this form of raotno 
pow er 

It may be assumed that 5 tons of refuse daily will provide 
sufiicient power to pump the sewage of a population of say from 
5 000 to 7 000 and as the clinker is now recognized as a \ aluablo 
asset at many sewage works for use on bacteria beds even m 
the ca«e of a small towm the Dcstnictor ofTcrs distinct adv antigcs 
as compared with the gas engine 

If gas engines be chosen or if a steam plant be installed with 
coal as the fuel the refuse question has still to be faced and if 
the bacteriological system of sewage treatment be decided upon 
without clinker available this must be purchased and often from 
a considerable distance It is tnic that coke or coke breeze 
may bo used but those have to bo paul for ordinary furnace 
clinker is sometimes available but neither of thc'C throe 
mediums can be comparevl with goovl vitreous clinker and this is 
now gonervUj ndimtte<l 

The clinker then is vnbiable and being protluced on the 
spot IS in itviU a cons«lerat»le source of ccotvoinj lo the 
thoughtful citizen it must bo interesting to know how one form 
of CIVIC waste will in the proccs?, of destruction furm-h power 
for dealing with the liquid waste and that the innocuous residue 
from the former offers the l>est known nKsIium for the purification 
of the latter 

'lo till sanitanan this acme of utilitv inU't npj»eal with forev 
It must Ik admittrtl that verj «iatisfictor\ progress has Ikk ii 
made but which |KTlnps ean onK l»c fuUv apptfciattsl bv those 
who havi had opjiortuiiUies of cirefull^ studvmg the problems 
m\ olv «1 

In a f«w towns eUvtncallj dmtn pumps bavt been m tailed 
>33 



RErUsr DISPOSAL A'W POWER PRODUCTIOV 

nt se^ige ^orks but little headway In*? been nnde This may 
mainly be attributed to the fact already allude<l to m? the 
location of the sewage works To lay a cable m some cases 
over a distance of one mile means a serious initial expense after 
winch transmission Josses have to be reckoned with 

In one or two cases electric dri\ing has been substituted for 
steam driving mainly to provide a day load for the electricity 
ivorks but wnth very unsatisfactory results financially to the 
sewage works 

A. case of this kind recently came under the ivriter s notice — 
a towm avithin 100 miles of London where for manj years antli 
a steam plant the coal bill had never exceeded £500 per annum 
The conversion to electric driving involved a payment of over 
£1 100 per annum to the electricity department for the supply of 
current to do practicallj the same work Incredible as this maj 
seem it is a) solutelj true and it represents nothing more or less 
than the deliberate crippling of one department in order to support 
another which should 1 e self supporting 

In two towns where both the sewage and electricity worl s 
are on the same site good results are being obtained but in both 
eases it is mterestmg to note that Destructors are also combined 
In the above case it maj perhaps be fairly argued that the 
Samtary Committee should onl^ paj the Electricity Committee 
the same sum as was previously paid for coal but rightly or 
wrongly that sum was increased to the amount quoted 

\Miatever advantages may accrue from the electrical driving 
of sewage pumps the fact remains that it cannot be compared 
with the combination which we are discus'^ing just as the gas 
engine falls short of the ideal so does electric driving The 
Refuse Disposal question remains unanswered 

A Destmetor can oiten ho erected at a sewage works wifJi 
but little expenditure as compared wath an entirely new and 
complete installat on Tins when fully appreciated must carry 
great weight 

In many cases Destructor cells might readily be adapted to 
existing coal fired boilers the samo clumney would also BufTice 
thus the capital expenditure may be very materially reduced 
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At Hereford, Nuneaton ♦vnd Aldershot, among other town**, 
this course has been adoplerl , and the Destructor adaptation 
has been highly successful, fulfilling all expectations at the abso- 
lute minimum of coat 

HaMng steam boilers within a building, and a suitable 
chimney, the Destructor, with a building and accessories only, 
hai e to be installed Tlic structural alterations usually nccc’sar} 
are not serious, and in\ol\e but little expense 

The adaptation of Destructors to existing boilers at the 
sewage works at Hereford, Aldershot and Nuneaton fortxnmido, 
cost less than £1,200 in each case, the result being llio saving of 
the whole amount proviousl 3 ' paid for coal tins being as follows — 

lloroford £S ')0 pi r itiiiinni 

Aldcr»shot £ <00 

Nuneaton £2(M) 

In addition to tlic above saving, the clinker is full^ ulili/(d 
for the bacteria beds and other purposes nffortling an luiditioiinl 
source of economj 

In manj towns whore steam plants are now in usc' at si wngn 
works, involving a fuel cost of from £500 to £1 ooo pi i anniini, 
Destructors might be adapted and the whole of the jin nut fut] 
cost sav cvl 

To efTect such a saving in everj ra'-e would involve an 
evpendituro varying from saj, £1 500 to £1000 aicorditig to 
the weight of nfiise to be dealt witli It must bi admitti d that 
this presents a verv strong argument for the eoiiibinatioii, and 
further tliat «ucli eonibinalioii would be of imiinii>i«« biiullt |o 
the long sutTenng ratepwers apart ollogether from the nali/a- 
tion of the saiiitarj ideal vvhieli must lie ever fonniost 


*35 



Chapter XI 

REFUSE DESTRUCTORS COMBINED WITH WATER 
WORKS 

A lthough up to the present time little has been done in 
the combination of Refuse Destructors uath M ater Works 
there vs no doubt that during the ne>:t few years many such com 
bincd installations will be erected 

If the Destructor is carefully designed and contained within 
suitable buildings contamination need not be feared even avitli 
open reservoirs in use In such a case however the question of 
design calls for special attention The builcbngs must bo so 
arranged that the Destructor plant is entirely closed m air being 
drawn into the building for ventilation and ei.haustod by suction 
for purposes of combustion 

The arrangements for storage of refuse as may be necessary 
should be as perfect as possible The chnlcer instead of being 
wheeled out into the open should be stored under cover The 
refuse must be delivered at tlie works in closed or covered v ans 
and tipped within the building with preferably closed doors 

If no open reserv oirs arc in use and the deep well pumps are 
enclosed withm a distinct building then the combination of the 
Destructor docs not involve so much expense in the arrangement 
of the buildings there being practically no risk of contamination 
if reasonable care be exercised 

Some fen months since a section of the Council of a town 
in the Pastern Counties were anxious to destroy the refuse of the 
town at the water works mainly with a view to savnnc' the coal 
bill Tho quantity of refuse available being found inadequate 
for the purjio^'C the scherac was abandoned 
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Can.'-'^^rr -tml' nTf-w inoutlis before the matter r*''*\* 
duced V/ t I* the\ Ind unammousl^ censure^I ‘i imi' 

A\atcr w'-'-i* at .n ti- for he* ping a goat and a few chid m 
Ins gard*^. a--* *" <* » o'^j- < oiihiiiiin itioii of the water was f^.**-^’ 
and thf 1-?*^ iwd to quit Jsueh an incident is onU r en 

tioned b/ »''• f '» •'/•-»»* n/on i-*t«iit bonu (xiunciU are IfpoI’.-<»t 
or contar -a-* /"r n'l ilil« owing to the prt'tence of a f‘ \ 
chickens ti'/i a j ► •«'»’ n.iglit U « xjM « U-d from tlie filth r/ '■'c 
tow n 1 

As sih>>// ‘I <i(d«i to iiM<t tlip hpccial rryp •* 

ments of tl* p • <« < I */* tound iKH ( sKar^ when trf-^'‘i'y 

a Ptstni'l//* >* > r ^AA W ud jatJur more mon'-^. ''•t 

the hniMiny^ f >' >. U . « tM 1' ma^ also hapjK'D tf 4')’ 

the spfMil > o »' *1 < '*iu< will in\ol\c a 

greaUr ixj/'/-* m v a !«»''*» »kih> l<ondjlions Should t* it 

ho diirind a n Ih « uj>*7tn I jm ifnlly haMfj/ jm, 

mind lh« rfA^ ^ \ u of tits sav rfnd the ah";-* •a 

nocewHity for u> ,r< * ak 

S(ntirfi*//f>.l /////• ‘ ‘ */ •>*•''* oviKoiiK one of 

catiKts wh(/fi ft } r* / *// jK«.»A ./oO’-t ilj< » omiimation 
D(stnietor* w/M . /*r • dJ b« ihi lo' ition of 

works 

Aswill»»/ww/ T'/'rr//'/ . >•> w»i‘>i woil- Ah a gem-r^J 
ruU , thi^ nf' f*'/ r • / jj wU ms in fat m n>A a. 

f< w caxi H w/ifi f y"/irr • t u if »M* di i m « frt»m the lov n 
In siuh (non ||^ < , i o < ' h tl*' d* l. running facUj^ 

A ft w j« iif« «/ , ' / / /» o /lii**** lubin iiIPfiiM Dpstruft//*- 

with a wat<r viofV» -wo/M » b*«ii ndi nlul I maj gy 
furtlnr niul •ty fin' fl» wii/ld ‘»f «•* ntim> iiinl >»ljj(ction fo! 
h)W0<l 1)> tilt i,tn of fh' I/O' d inna 111 11c, ml would lia\/- 

nt once riii>lcic<| Hi' "»nd MiiffoM d'l' It nia\ at ono 

bo admitted tli/il »* «»" »in“ H" * ''tiihmition was 

not ad\isahli ||> I>« Ind ticl I**-* n icrfestcsl and 

gsiurdh fli» II wns « rude and mifnii-hisl TlifK# 

sb tads in tie <*i}.n and ^ • n* ihI nrrniVM in« nt w lii< li an so ntujl 
for this roiiihiinlKiii ha«I imt Im'< i» uni'idcns! Indir fucJj 
cin.mn'tsnixs tin (cniilcimtion of n Ibfiw IX^tructor wjtl, ^ 
IJ7 
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\\atcr works would lia\e been prwlnctive of trouble, and 
examples of the kind would haxc seriously militated against 
future combination 

Happily there arc no failures to record , this, perhaps the 
most critical combination of all, was only entered upon at the 
right time, le when the Destructor was perfected, therefore 
with a clear record and no unfortunate past, this combination 
must find favour and we shall see many combined works in the 
immediate future 

At Sheerness where a Destructor is erected in combination 
with the water works the results obtained have been exceed 
ingly satisfactorj , with the exception of Sundays, w hen, of course, 
there is no collection of refuse No coal whatever is used, the 
daily collection of refuse providing the whole of the steam 
required for lifting the town’s water supply from the deep wells 
Perhaps no more central site could be found than that at 
Sheerness and fully appreciating the absolute necessity for 
preventing nuisance of any kind, the building was so arranged 
that the carts wlien bnngmg the refuse m, disappear within 
closed doors The Destnictor end of the building is also so 
screened off that any escape of dost, cither when charging or 
clmkenng the cells is rendered absolutely impossible 

In order to clearly appreciate the position of this Destructor 
it IS necessary to refer to Figa 81 and 82 Not only is the 
Destructor within a few jards of the water works but, within 
a few feet of the tipping platform, a school is situated , this 
building will be observed in Fig 82 on the extreme right 

In front of the Destructor buildmga are the Council offices, 
while the whole site is surrounded bj houses The writer, who 
advised the Sheerness Urban District Council, was qiute con 
vinced that, notwithstanding the abnormal conditions, it would 
be quite possible to erect a Destnictor in this unique position, 
providing careful attention was given to the details and also to 
the design of the building 

The general arrangement of the building was discussed with 
the Council’s surveyor, Mr T F Berry, and we were able to 
design a building which, while being in every way suitable, 
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at the <5amo time ho mrtiiig<<i tiH l(( ly |iM ■///(< 

nuj'itance of any kind 

Few ^\atc^ Avorks in tliiH cnunliy am ho ((iiiltiilly 
as in the case of Sliccrjuss, and it ih Htifi' (o »>ity Itiid iiiifi !■' 
not another Destructor Kiiniliirly lo<*a(i’d |( u\iiv. ili< n ftifi , it/ 
of interest to hnefly rcMow tiio HawiiH wliiih Iti'Ui'/if tii> 
Sheerness authorities to deeido ii|kiii (Iio hIIo in (|ii( hI Iom 

Faced with a scavenging; nwoiiiit of ovi J jyiliHi wii\‘ ‘//fil/l/ 
amount had to bo paid to a contiin ini fin lollriilliij/ fin/j Df/j/ff/i/ 
some 70 tons of refuse weeklj . burden'd u|||| a lord bill fit tf// 
water works of £S00 per annum, it ih mil Hml niiii/iin^ 

was sought The autiior, after looUiiig iniiriilly Inin t\,i t n i 
strongly advised tlio Council to eriet a DiHliiiiitoi nl lliiir /uittf 
works, because this would cffiTt a IwnfiiliJ Momn/iy f hilli/ 
the 6ca%enging and collecting cost wniihl he ndii'Ml \i, (\,i 
minimum , and, secondly, tho coal bill would bo nnvid 

U was clear that by choosing tho mte in i|iii nilmi nii a uti/iiii^ 
of at least £900 per annum could hoelliMled li iviw ii nin)i,i/f 
to arrange tho plant and the huildingH ii> mid ||,i, 
necessities of tlio case, as alrcad> ohservid '('Idi wn>i dnm tih/f 
ns I wTitc this, the first sk monthV working jiml Mimpld^// 
shows an economy at the rate of nearly £| mm pi| nmmm 
equal to a reduction of 3d m the poumi on tlu> luti. 

Tho unique interest attaching to wnh a cuk*' m" Mlcdii/-' j. 
my excuse for dealing with name at smh h iigih ] ||i< i tpi i)i (,>, 
gained with such an installation is of tli< utmost vmIim t /t t< 
apart altogether from the particular <onibinilion in qm-t)/,/, 
A Dcdnictor working umhr such nhnoriiinl condition* |* t, / 
useful object les>on and should do nuuh to popnbiri/' tin Jo f„ , 
Destructor and lU'til confidence 
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Chapter XII 

DESTRUCTOR SITES 

T he real vexala qimlto now generally speaking i<? not 
whether a Destructor shall be adopted or otherwise but 
rather as to uhere it shall be located 

There is a prevalent and mischieaous delusion that for the 
most part Refuse Destmetors have been erected at a consider 
able distance from houses This is absolutely incorrect On the 
other hand no less than 94 per cent of the Refuse Destructors 
norkmg at present in Great Britain are m close proximity to 
houses 

>aturally the question of site is one of great importance in 
connection \nth the Pouer Destructor Electricity uorks are 
invariably erected on central sites <;cuage Aiorks and nater 
norks are also as a general rule situated mthin reasonable 
distance of the centre of a town In a large number of towns it 
13 therefore possible with a reasonable cartage cost to destro^^ 
the lefuse on such a site ns offers an outlet for tho profitable 
utilization of the resultant heat for steam generation 

It is very remarkable that those who would ha\e the Dcstruc 
tor erected bejond the limits where the power can bo utilized 
are the same people who would raise no objection to the filthy 
accumulation of refuse on a tip in a aery much more central 
position They aggraa ate their incongruity by insisting upon a 
considerably hcaMcr cartage cost for sanitary and final disposal 
than would satisfy tliem in connexion with the primitive and 
filthy method of hoarding filth It is ignorance of this type 
which wc lia\e to combat and the task would be very much more 
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difTicult than it is if it «ore not for the \cr\ re i«!oiial)lt attitude 
of the Local Go\crnment Iloird 

There could pcrlnj s I e n » more strikinj, tribute to the 
general excellence of the motlcrn Destructor tliau the fact that 
the Local Government Roird arc constantlj sanctioning, scheme's 
uhere it is proposed to erect Destructors in \er^ central positions 
It cannot be urged that tho I ocal Government Board have 
any self interest and it must be conceded that each case is care 
fullj investigated publiclj on the spot and afterwards con 
sidered on its merits 

If anj sympathj has been show n b^ the Local Gov ernment 
Board towards schemes providing for the fullest utiliration of 
tho power which course is clearly for the benefit of tho rate 
pajers such sanupathy or interest is alwajs dominated by tho 
mam factor winch must always be tho suitability of tho pro 
posed plant for tho specific conditions existing 

Every Destructor scheme does not pass tho Local Government 
Board without modification and suggestions arc frequently 
made either b} the Inspector when examining tho site or nt a 
later date when tho evidence and plans arc under consideration 
at Whitehall 

Local Government Board inquiries concerning Refuse 
Destructors are by no means devoid of humour Peril ips I 
may be permitted to enliven the dull pages of a work of this 
character with one reniimsccncc In n town near London 
which shall be nameless an inquiry was being held and many 
witnesses gave evidence against the proposed Bite although it 
was by no means centrally situated One worthy member of 
the Urban District Council — who by the way had never seen a 
Destructor — addressed the Inspector for some few minutes with 
much vehemence but with little logic The Inspector who was 
vHibly wearying at length asked the witness whether he would 
be so good before proceeding further as to enlighten him (the 
Inspector) whether he was speaking /or or arjainsl the proposed 
Destructor t^ccdless to add the worthy councillor quickly 
resumeil his 

The question of a suitable site is such a vexed one to the lay 
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mind that few Local Government Board inquiries concerning 
Refuse Destructors pass without opposition Having given 
evidence at a number of inqumes the author is in a position to 
say that the opposition as a general rule is of a frivolous and 
Ignorant nature Ihc proposal to introduce a Destructor is 
resisted frequently by a numbo- of well meaning but neverthe 
loss Ignorant citizens 

The experience gained bj the Local Government Board Inspec 
tor IS such that he is readily enabled to sift ev idence and appraise 
the same at its real value If this fact w ere only recognized bj 
some energetic citizens who will talk about that which thevhave 
ne\er seen and do not understand the result would be a great 
saving of time and mone> 

Among the illustrations here reproduced a few will be found 
showing Destructors erected in somewhat umque positions 
These are however but a few out of many such installations As 
already obsen ed tlie majority of the Dcstnictors m this countr} 
are in dailj operation in close proximity to houses 

lhat complaints of any kind are almost unknown should 1 e 
an all sufRcient answer to those vvlio doubt and it should bo 
borne m mind that a considerable percentage of the Destructors 
w Inch have been erected m close proximity to houses wore erected 
many years ago and accordingly are not so well designed or so 
complete as modern Destructors 

Much has been said about depreciation in the value of property 
as the possil le lesult of the ercctionof a Destructor near to houses 
but this may at once be dismissed ns untrue Again and again 
has the author heard tius aspect argued at Local Government 
Board inquiries on some occasions by eloquent counsel on 
other occasions by the trcmbbng property owner but never 
yet liave I heard any logical evidence whatever in support of 
such an assertion norhavol overheard asingle examploqiiotcd 
to show that property does depreciate 

On tlie other hand I have heard a mass of evidence to the 
contrary and 1 liavc heard cases cited where property has 
increased in value tl is of course not being duo to the erection 
of the Destructor but merelj owing to local circumstances Such 
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cases do, lio\\e\cr, clearly support the case for the Uistnictor 
Granted that a Destructor can bo crectet! upon a central Kite*, 
and operated mthout nuisance, such a site should he chosen, if 
for no other reason, then for the common good of the rate paj t rs 
In every town of reasonable size the cost of collection of the 
refuse is a factor worthy of \cry careful consideration, and 
every effort should be made to bring down the cost of collection 
to the minimum 

The mimmum of cartage cost, comtmied with the fullest 
possible utilization of the power, offers at once the ma\itmiin of 
advantage to the ratepajer If he is so ill-ad\iscd as to resist 
this, m the result his ow n pocket is touched 



Chapter XIII 

THE CO^rPARATIVE ADVANTAGES OF STEAJI JET 
BLOWERS AND FANS 

T he comparative advantages of steam jet blowers and fans 
for use in connection with Destructors presents a highly 
controversial subject Much has been n ritten in defence of each , 
but in spite of this the question is still a \exed one, and there is 
cvciy indication that it mil so remain 

Destructor makers «ho employ fans lose no opportunitj of 
asserting the superiority of the Fan over the steam jot blower*, 
while tilt makers of the latter avow tliat steam blast possesses 
distinct advantages over dry air blast 

It must be admitted at the outset tliat in so far as actual 
steam consumption is concerned, the fan usually has the advan 
tage, and this is perhaps tlic roam ad\antago claimed for the 
same bj its .adaocates 

Another adiantage which js realized in some combined 
elcctncitj and Destructor works is that it is possible to operate 
an electrically driven fan earlier after standing while steam jet 
blowers could not bo used until a reasonable steam pressure had 
been reached in tlic boiler 

It should not be forgotten however that in most combined 
works, although the Destructor may be standing wath banked 
fires for manj hours, the steam pressure m the boiler is usually 
sufficiently bigh to enable steam jet blowers to be supplied and 
operated immediately 

As the result of considerable stud^, the writer has come to the 
conclusion that the economic advantage already mentioned is, 
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generally ‘ipeaking, the onl> real advantage possessed by the fan 
over the steam jet blower 

Allowing that the fan is more economical in steam consump- 
tion, the steam jet blower still lias distinct economic advantages 
over the former These may bo briefly summarized as follows — 

(а) That the first cost is considerably less 

(б) That the cost of upkeep and maintenance is but 

trifling 

(c) That it IS exceedingly simple, and self contained, 
the steam consumption being indirect proportion to 
the work done 

That the steam jet blower equipment is very much cheaper 
will not be disputed, as also the fact that the cost of upkeep and 
maintenance is negligible, whereas it is not only necessary to 
provide fans in dtijilxcaie, but the depreciation is serious , 
attention and lubrication arc also essential 

The advantage of the steam jet blower from the point of view 
of simplicity IS so obMOUs that it may be passed over Again 
if a fan is proiidod to supply draught to, say, six cells the fan 
must still be uscd,c%en if only two cells are in use, and the steam 
consumption is not pro rata with the reduced work Further 
depreciation must still bo allowed for, and the fan demands 
perhaps as much attentionas though working up to the maximum 
On the other hand, with the steam jet blower, if only one 
cell out of SIX is in use, the steam consumption is in direct pro- 
portion to the work done With a four grate unit Meldrum 
Destructor, for instance, if only two grates (only half of the cell) 
arc in use, the blowers under those two sections of the grate only 
are in use 

It has been reccntlj suggested that w^th the steam jet 
blower, moi-,ture may be dcjio^ited upon the back end of the 
boiler and ecQuonwiec pipes Tins euggesUotv is v.ithont anj 
foundation in fact, hundreds of ca*=e3 might be cited where 
steam jet blower draught has beeninu-se for oier ten jears past 
and moisture has not been detected upon the end plates of boilers' 
or upon the economizer pipes On the other liand. wherever 
this sjMcm of forced draught is lastalled, the efficiency of th 
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economizer is materially increased, resulting of course, from the 
higher combustion temperature * 

In 1 paper read m Dublin early in Starch of the present 
year, Mr H Norman Leask, the UTiter of the article already 
mentioned again referred to the alleged deposit of moisture and 
advocated the use of dry liot air as against saturated heated air * 
That dry hot air is of immense value for combustion there 
can be no doubt but what 13 meant bj saturated heated air i» 
not at all clear unless a combined system of steam jet and fan 
IS intended asshouninFig *15 

This illustration shoivs Keenan’s Patent No 9,0G5 of 1900, 
and provides for the employment of a steam jet in connection 
u ith a fan preferably to utilize exhaust steam It is said that — 

Thw motUod of heating tho forced draugfit or eir supply utilizes the 



FlO 3a IltENiNS PATk.'JT COMOINEO CESTRIFIJUal F\N <LSt> Lmiaust 
Steam Jet 

heat of tho exhaust steam which would otherwise bo 1 at and at tho 
>,ame time effects a considerable advantage in the* combustion of the 
furnace 

No\% if as Sir Leask submits, a deposit of moisture and 
ultimate corrosion may result from tho use of live steam, often 
at 150 and ea on 200 lbs pressure, with steam jet blouers, then 
it IS but reasonable to suppose that this trouble must bo very 
much more serious if exhaust steam is used 

Again if exhaust steam aviU materially udd to the tempera- 
ture of combustion it must be conccdetl that bjgh pressure steam 

‘ Seo SuTctijor January 30 1903 

* Sco Vrocecdtng^ 0 / Tkt Inatitution of Cii d Lugxneers 0 / Ireland lOOJ 
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should greatly increase the temperature , and for the saturation 
of heated air it is quite certain that exhaust steam must be a cry 
much more effective than live steam even of low pressure 

It IS, perhaps, only natural that the ad% ocates of fan draught 
are not content n ith the candid admission tint in actual steam 
consumption the\ have the advantage because, as uill bo seen, 
there are other ^^taI considerations apart altogether from the 
actual consumption of steam necessarj to mo\e a gi%en Nolume 
of air 

With further reference to the question of moisture it is 
interesting to note tint even m some largo modern Destructor 
installations provided uith fan draught,* proMsion is made for 
turning on a supply of h\c steam previous to clinlvcring thus at 
once admitting the \aluc of free steam 

Mr II Norman Loask in the paper already referred to, 
argues that a higher temperature can be obtained mth fan 
draught , but this is entirely contrary to actual experience 
The highest temperatures and the highest average tempera 
tures on record have all been obtained \Mth steam jet blower 
draught, together with an altogethei remarkably successful record 
This IS not a question of one maker against another but of the 
coinparituc merits of two entirely different systems of air supply 
Mr W II Maxwell, Chief Engineer of Partick electricity 
and Destructor work" where a high class fan draught plant is 
installed, and also steam jet blowers, exprcs'?ed bis opinion as 
I to the comparative value of the two systems, as follows — * 

TliL rdntwc ad\anta(;ra of fan and eteam bla«t u a jioint of great 
mii’ortanco I lia>e made no tests but from actual working wo ha\e 
found that with the latt<r a ateacljcr etcam pressure is mamtamed, and 
more btonm jur ton of refuse » a\ailablo at the engines 

The Partick installation i« a modern one, being opened in 
March 1902 Three coninfogal fans are provided, each capable 
of delivering !0,000 cubic feet of air per minute, each fan being 

Tins IS now a enmmon practtce with Fan Draught. 

* T/r Hrcinciait IXxxiiilHr S 1002 
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dmen by an independent single cylinder high speed engine 
Two fans are capable of supplying all the air required, the third 
fan standing idle m case of a breahdou n 

Jlr Maxweirs onmion obMou&ly cannot be lightly passed 
over It IS clearly expressed, and substantiates what has been 
claimed for the steam jet Woncr 

Nearly three fourths of the modern high temperature 
Destructors in this country are provided with steam jet blower 
forced draught , moreover, in a few instances fans have been 
removed and replaced by steam jet blowers , and in connection 
with several Destructors where complete ian plants are installed, 
steam jet blowers, are also fitted 

It may be reasonably ashed, wby steam jet blowers arc 
installed in addition to a duplicate installation of fans ^ It may 
further be observed, why is the former installed under any cir 
cumstances if it is so inefficient as wc are told ’ 

0 may assume that steam jet blowers are included in 
addition to fans in duplicate because, although duplicated, it 
IS still possible for the fans to break dow n As to the alleged 
inefficiency of the former, this must be judged by the reader, w'lio 
has facts and figures before him directly bearing upon both 
systems 

The steam jet blowei was onco defined as ‘ a cast iron pipe, 
having a steam pipe at the inlet end ” The writer fears that this 
IS a definition which might be given by many critics but the fact 
remains that such a definition fails entirely to convey an accurate 
description of a good steam jet blower 

It may bo truly said that c\en as there are fans and fans, so 
are there blowers and hloucrs That a remarkable difference 
exists in the efficiency of various fans is w ell knoivn Even if not 
generallv Imoivn it is none the less true that there is a very wide 
difference in the efficiency of steam jet blowers 

The problem which the maker of steam jet blower apparatus 
13 confronted w ith maj be briefly stated as ‘ how to mo\ o the 
greatest aolurae of mr with the smallest volume of steam,” and 
correct scientific proportion and design inter largely into the 
production of the first class steam jet blower TIic close student 
MS 
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of the subject mil be auire tint steam jet blowers (lifter m effi 
ciency to perhaps a greater extent than fans Blowers are in use 
in connection with Destructors using from 12 percent to 40 per 
cent of the total steam produced 

^liilst it IS of the highest importance especially with the 
modern power Destructor that the draught should bo produced 
for the low cst possible steam consumption 5 et as mil be e\ ident 
there are other considerations of great importance 

Some of these we haae already discussed there now remains 
the question of water gas m combustion Generally speaking our 
British refu'^e IS sufficiently nch m carbon to produce and main 
tain a temperature sufficiently high to decompose the steam the 
result being the formation of water gas in the cell 

The water gas is formed during the passage of the steam 
through the bed of incandescent fuel on the grate The under 
side of the clinker when rerao\ed differs csscntialU from that 
remoaed from a cell worked with fan drauglit In the former 
case the underside of the clinker has a clean and % itreous appear 
ance leaMng the grate surface with comparatne case the result 
being that the clmkcring process is less arduous and the fire bars 
haa e a much longer life 

With fan draught unless supplementary steam is used the 
labour in\ol\cd in clinkcnng IS materially increased and the fire 
bars suffer by the adhesion of the chnkcr and so need more 
requent renew al 

The water gas far from hasing a deterrent effect on corabus 
tion as lias been alleged is of \ery great benefit More or 
less plausible theories have bc^n ad%anced wath a Mew to 
explaining aw a\ the xaluo of water gas but as against theory 
there is accumulated evidence of fact Afr Ceorge Watson has 
clearly demonstrated its value and has done not a little to put 
on leconV eoTupaTative resuMs which ah go to prove tfiat the 
formation of water gis i» of matenal advantage It would 
appear that the effective chemical combination of certain gases 
IS more dcfiiutclv ensured with vapour pre cut than with dry air 
‘?omo vears since when Lord Kelvin and Profe> or Barr con 
ductvd (xliau live exi»cmncnts at Oldham Destructor works 
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they •were deeply impressed with tlie utility of steam jet blower 
draught as the follow mg extract from tlieir report ^vlll show 

The steam is condensed by contact with tho cold air wlucli it injects 
and the water thus produced is re evaporated m contact with the furnace 
bars keeping down tlieir temperature In tlus way the life of the furnace 
bars IS greatly prolonged A more important function is howeicr fulfilled 
by the steam In commg into contact with incandescent fuel it is 
decomposed the liydrogen being freed wlide the oxygen combines intli 
tho carbon m tlie fuel to form carbon monoxide 

This decomposition of the water is effected by lieat abstracted from 
the lower part of the fire where it can be of comparatis ely small \ahi 
for tho crematicm of the ibstiUnte 

The Water Gas (Hydrogen and Carbon Monoxide) passes upwards 
to be burned by the excess air which it meets tnth oser tlie fire thus 
serving to increase the temperature which would otlierwiso exist at tl l 
meeting of tho products of combustion with the gases distilled from the 
raw material 

The formation of w ater gas lias alwav s been regarded as one 
of the advantages of the steam jet blower and as being pecubar 
to this tjTie of draught but a glance at Fig 35 and a perusal of 
the extract from the patent specification will show that the use 
of an exhaust steam jet with a centrifugal fan must meautabl) 
ha\o the eflect of producing water gas To quote from the 
specification we are told that 

It effects a considerable advantage in the combustion of the furnace 

The only advantage accruing must obviously be due to the 
presence of moisture — tlic formation of water gas and it is 
indeed remaikable that this combination of an exhaust steam jet 
and a centrifugal fan w as patented by one of the set erest critics 
of the steam jet blower, which on the other hand is alwavs 
designed to use live steam, and that usually at high pressures 

Such figures as are available all go to show that tho combus 
tion IS more perfect where steam jot blowers are in use Caro 
lias been taken to include authentic figures only, and tho analyses 
here quoted may be accepted as correct 

As is well known tho nearer the air supply is kept to the 
quantity theoretically required for combustion tlie higher 1*1 the 
percentage of CO, (carbonic oxide) Hie test for CO^ is now 
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generallj accepted as being the standard test for detorminins 
the efficiency of combustion 

As it is useful in comparing results obtained uith the two 
s\stems of draught protliiction to know the air jires^un in the 
ashpits (in inches of uator) and also the rate of combustion 
these figures are included m each case (see fahlcs pp \',o 
153) 

The comparatue figures in the foHouing tahular statement 
are worth careful study they \er> cleari\ shou that for perfect 
combustion the Destructor uorl ing with steam jet blower 
draught has the advantage It is only possible to take into 
consideration such figures as are complete and authentic It is 
true that the tests are but few in number but they cover long 
as well as short periods forced and easy working and air pressures 
from IJ' to 3 1* Further four distinct typos of Destructors arc 
represented and on tlio whole it may be submitted that fair 
companson can bo made 

It will be observed that some tests for CO wore made at 
Warrington m 1894 these were probably the first tests of the 
1 indcvcrconductodinconnectionvvithDcstructors Theanalysi? 
of the gases of combustion is a comparatively new departure m 
connexion with the Destructor practice Such analyses were 
never heard of m connection with the old low temperature 
Destructors and in the light of modern practice it is easy to 
sec what imperfections such analyses would linvo laid bare . 

Concerning the excellent percentage o! CO, in every case 
with steam jet blower draught perhaps the Rochdale results 
aro especially noteworthy these very high figures being obtained 
uith all the doors open etgft incites Tins but serves to prove 
w hat has been contended for y cars past by tlio^e w ho hav c cloudy 
studied the matter that it is po<^sible to regulate H,c forcwl 
draucht and chimney pull that n perfect balance of tlie gases 
IS secured and with this condition existent m the cell cold air 
cannot enter even wath the doors wide open 

Tins mav be rcadilv te^tcd in ft simple but conclusive manner 
In holdinc ft handkerchief loo-cly n front of the open door 
It will remain i>crfectlv motionless if the ga^cs are balanced by 
15* 
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proper regulation of the forced draught If this balance docs 
not exist, whatever sjstem of forced draught is in use, cold air 
will enter u hen the doors are opened, the combustion, i c the 
percentage of COj will suffer accordingly, and if the simple 
handkerchief test be applied, this, instead of hanging vertically 
inactive, ivill be sucked in the open door immediatelj’ 

Like the Rochdale figures, the Hereford figures are also of 
much interest, m this case the percentage of COj being tested 
by means of the Econometer, as well as the Orsat apparatus An 
Econometcr is still in daily use at Hereford, giving a constant 
record of COj m the gases Further, at Hereford this remark- 
ably high percentage of COj is obtained notwithstanding the 
fact that cold air is supplied to the bloners for combustion, while 
m the case of the latter installations included m the table such as 
Lancaster and Nelson, hot air was used 


COVIBUSTION A^D THE AlP SurPIl 

There can be no doubt that the more closely the cardinal 
principles governing combustion are adhered to the better arc 
the results obtained Of course, the vihole question of design 
and proportion is also closely involvetl and demands careful 
attention, or it is impossible to obtain satisfactor} results 

It has alreadj been observed that the modern American 
Destructor is very unsatisfactory, and that this may bo largely 
attnbuted to lack of knowledge and experience in design Had 
Destructors in tlus country not been designed by those properly 
qualified, it is quite possible that our position w ould he but little 
bettor than that in America Tins particular class of work, 
however, has nlwajs been recognized as a distinct branch o! 
engineering, and this to a large extent goes to explain why our 
failures have been but few, compared with the many failures in 
America 

So long as the qualified and experienced engineer Is recog- 
nized ns being alone fitted for tins special work, so long shall wo 
progress Even in more modest furnace work, again and n^ain 
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it Ins been shown tint the incxpenenced will not do and that to 
engage one who is not a specialist is to court disaster 

Combustion in furnaces maj be simplj expressed as con 
trolled chemical combination of the elements — carbon and 
hydrogen — in the refuse or fuel with the oxjgen of the atmo- 
sphere 

It maj be also uell to observe at the outset that unless per 
feet combustion is obtained it is impossible to operate a Destruc 
tor satisfactorily this must be the case u hether the Destructor 
is a Destructor pure and simple or uhether the power is utilized 
Notuathstanding the absolute nece^itj for perfect combus 
tion it is a fact that fi\e out of every six Destructor works in 
this country are without any apparatus for analysing or testmg 
the gases of combustion The composition of tlio gases is un 
known m many instances even where Destructors have been m 
operation for from ten to twenty years it is safe to say that the 
gases have never boon tested 

In spite of this any inquiry ns to the possibility of imperfect 
combustion would only lead to an invitation to look into the cell 
or mam flue perhaps to gaze at the chimney top This may bo 
satisfactory or it may not certainly it cannot be compared with 
actual analysis a mere glance through an inspection hole or even 
into an open door can but very inadequately convey what is 
actually taking place in the way of effective combination of 
dissimilar elements Again even clo^ scrutiny of the chimney 
top viliile satisfving the layman is but a poor index as to what 
is taking place in the cells 

It l^ of the highest importance that the air supply be so 
regulated that the excess of nir supplictl for combustion shall be 
ns low as pos ible do cly conforming to theoretical requirements 
Where tUv5 wwttct veecvxcvl careful aWenUew vn conrieeiion 
with large steam power in tallations vMthin recent years a 
remarkable advance ins boon made and a point of eflicicncy has 
boon rcacbod which is alino t incredible 

W lion similar mothotls have been suggested in connection viith 
Do'tnictor m tallations it has been observed that such a high 
enicionev n not nocc viry and that while it is pirfecHy rra«on 
I5j 
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able to thus ensure the highest economy with coal, uluch is 
often costl} to purchase, no such methods arc worth serious con 
sideration when refuse is being burned, because of its low calorific 
value 

Such a line of argument is not so reasonable as it may at first 
sight appear If refuse is recognized as possessing a fuel value, 
it IS surely worth w hile to ensure the jneldmg up of its maximum 
calorific power It is a question of inefficient v efficient com 
bustion, firstly and even as a Destructor pure and simple it is 
smportant that the combustion should reach the highest effi 
ciency w hile at the same time such a condition is essential for the 
best possible results in power production 

It IS only by careful attention to the air supplj that real 
efficiency can be attained and the maximum efficiency is of great 
importance with the modern Destructor m order to render the 
same self supporting 

Owing to the provision of very lugb and powerful cliimncya 
with tho early Destructors the excess of air passing through the 
cells must in many cases have been enormous With S per cent 
only of COj m tho gases of combustion, the loss of heat w ould bo 
about 65 per cent , owing, of course, to the heat taken up by tho 
excessive volume of air suppbed With 0 per cent of COj m 
the gases the lo«<s m this way would onlj be 16 per cent, and with 
14 6 per cent of COj registered, the loss would be reduced to 
10 pet cent To show a percentage as high as 14 5 per cent 
constantly would be excellent practice, but nothing more than 
should be aimed at and insisted upon as being endence of effi 
cicnt combustion 

The diagram prepared by the late Mr Bryan Donkin (see 
Fig 3G) serves to clearly show tho loss of heat resulting from an 
excess of air as indicated by the percentage of COj m the gases 
of combustion 

Tlie two methods of amljsis for detcrmimng the percentage 
of COj in the combustion gases are, briefly the graMmetric 
method, with which the percentage is determined by weight, and 
the \olumetnc method, giving the percentage by volume Tho 
latter system, although demanding chemical knowledge, is more 
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c\tcnsi\cly used and gi\(H \<ry ju'urat/ ft tl < n;^ 
lar apparatus hung that known us 111* ” 
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The gr.iMimtric nutliixl is jurhaps Inst repriseutid |»y \\ , 
“ I'conomctcr ” an instnimeiU which gives a constant n.ulny 
of the pircentage of CO, on n dial, and ruimres but very hill/ 
attention 

A number of these instnimcnts are in use in various parts i/f 
the country, m coiUKCtion with pU im lioikrs. and whin tevUil 
with the Orsat appiMtus for CO, the results practically a'»rc^. 



REFUSE DISPOSAL AND POWER PRODUCTION 
The Use of Hot Ate for CoMBUSTIO^ 

The emplo3ment of heated air for combustion is perliaps one 
of the most useful departures in recent j ears in Destructor prac- 
tice While the real utility of this innovation is more mamfe&t 
uith the power Destructor, than with the Destructor pure and 
simple there can be no doubt that m the case of the latter it is 
exceedmgl^ beneficial 

The heating of air has been effected b^ two distinct methods 
onl} up to the present, the first being meons of side air boxes, 
this system being peculiar to the Horsfall type of Destructor, and 
the regeneratne system of air heating, first introduced %Mth the 
lleldrum Destructor 

The two systems are entirely different m principle, the Hors- 
fall air boxes being placed on the sides of the firebars m the cell, 
firstlj to pre\ent clinker adhering to the brickwork for which 
purpose thej are ^ erj effective, secondly to recei\ e the air direct 
from the blast flue, and distribute the same under the grate 

It IS obvious that the air, m its passage tlirough the air 
boxes must have a cooling effect on tlie metal, m tins way 
facihtatmg clmkenng from the sides and protecting the walls of 
the cell, but unfortunately although this system has been in use 
for many years, no records are aaailable as to the temperature 
to w luch the air is heated in passing through the air boxes 

With Jleldrnm’s Regenerative system the whole volume of 
hot gases after lea\ing the boiler, is intercepted and caused to 
pass vertically downwards through a battery of staggered cast- 
iron pipes, the cold air for combustion circulates around the 
outer surface of the regenerator pipes, and is induced by tlie 
steam jot blowers to tra\el through a conduit connecting direct 
to the ashpits, where it is forced through the fire by the blowers 
A somewhat similar system of air heating has been adoptetl 
with the “ Heenan ” Destructor ns part of How den’s system of 
forced draught, which has been employed so extensively wath 
marine boilers 

It IS well known that hot air has remarkable absorbent pro- 
perties, and herein lies one great advantage m its use with the 
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Destructor, it rapidly absorbs moisture, so effective indeed has 
the regenerative sjstem proved to be in this respect, that the 
drjang hcartli has been entirely dispensed with 

While the use of hot air not onlj dispenses with the necessity 
for a drjnng hearth with its perpetual distillation process it enables 
very wet refuse to be readily dealt with without any difficulty 
and thi3 IS very essential with the power Destructor because for 
instance in the case of a sewage works in time of flood or abnor 
mal rainfall when the pumping work would be much heavier, 
the refuse also being unduly wet would bo less useful as fuel 
With wet refuse on the drying heartli and the forcing of the 
fires to meet the extra demand for steam and cold air only avail 
able for combustion the danger is that while the amount of 
steam required is three times that required for normal pumping 
under the vorj unfavourable conditions it may be difficult to 
obtain oven normal ev aporation from the boiler 

The results obtained vvatli the regenerative system have been 
in every waj satisfactory clearly proving that the combustion is 
more perfect the temperature higher and more easily mam 
tamed Ihcso features arc perhaps more readily appreciated 
in connection witli a power installation but at the same time it 
must not he forgotten that such favourable conditions of high 
temperature working with but little fluctuation ensure perfect 
cremation a vitreous clmkcr and an immunity from nuisance 
By the rapid absorption of moisture the ignition point is 
reached so much earlier and thus the whole cell is brought into 
an active stati more quicklv than can po-'sibly be the case when 
hot air 13 uvtd hurthir the air supply for combustion with 
hot air npproaciiis nion clo'-ely to the quantity theoretically 
riHpnred than is the ca^t w itli cold air 

A fiw actual liguris will doubtless be of interest, as sliowiiw 
tlu diffvixnci m the tcmjHrature of air for combustion entering 
ami having tin tvgcneritor the former temperature may be 
lakin as being approximatch the tciiqicrature of the atmo- 
hplaric air in the building at the time of the test, and accordin^lv 
n-pre^nts the timpirUun at which the air would have 
Mippliwltotlu vails hid tht rie,imrator nut becninuNC ^ 
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1 

Tovn 1 

Date 1 

Dnrat on 
of 

Tost 

Average temperature 
of A r enter ng 
Regenerator 

Average tem 
peratur© of 

A f leavmg 
Regenerator 

Darvven 

Sept 30 
18J0 j 

■18 hours 

62® Fahr 

328“ Fal r 

Nelson 

Dec 20 
1000 

9} 1 ours 

Average of 10 
readings 04“ Falir 

340“ Falir 

Nelson 

Feb 19 to 
Marcl 16 
1901 

' 473J hours i 
continuous 

j 


243“ Fahr 

Nelson ' 

April 25 
1001 

8 liours 

Average of 29 
readings 82“ Talir 

394“ Fahr 

1 aiw.a'.ter 

1 

Fcl 7 
190’ 

1 12 1 ours 

' 2C m n 

G2“ Fahr 

478“ Fahr 


riiese figures ^nll serve to clearly show that the air for com 
l>u8t\on in its passage through the regenerator chamber is higWy 
heated and as this heat is abstracted from the gases after they 
have passed the boiler it is so far a net gam as unless an econo 
miser be installed the volume of the heated gases would pass 
direct from the boiler to the clumnev 

EKporience has clearlv shown that a Destructor supplied uith 
hot air usually discharges the gases even from an amply large 
boiler at a sufficiently high temperature not only to heat the air 
supply passing through the regenerator chamber but also to 
efficiently heat the boiler feed water in an economiser 

It IV lU thus be seen that not only is the initial or cell tempera 
tiirc considerably higher when hot air is used but the fluctuations 
in temperature are confined uithm much narrower limits and 
lastly the ultimate temperature must obviously be higher 
The ultimate temperature or the temperature beyond the boiler 
is a matter of importance because as has been already observed 
the w aste gases are of value for other purposes after actual steam 
raising 

i6o 



Chapter XIV 

SPECIAL POINTS IN DESIGN TOR SECURING AND 
JIAINTAINING HIGH IC’MPERArURE AND STEADY 
STEAMING 

I N a critical analysis of design and construction it becomes 
necessary to separate De&tructora into at least two d^tmet 
groups Itrslbj we lia'c single cell systems represented by tlio 
Horsfall the Fr^cr the Warner and tlio Baker” 
patents 

By single cell sj stems, is meant any arrangement of cells 
either in binglc row or baek to back in a block or arranged witli 
a boiler between e^or} two cells In short c\er^ amngement 
of Destructor cells which docs not proeidc for the intermingling 
of the gases from two or more. ccIN tithcr in the cell or cells or 
in a combustion chamber common to both or all of the cells 

In the second group must be placed all s\ stems embodying 
in a Icsecr or greater degree tlie pnnciplc of mutual assistance 
In this group we lia\e Mcldriim s system of continuous grate ” 
and al o their Impro\ed Be imaii A, De is t^-jie which has always 
Ikhii known as a stem of trilling cells in pairs with a com 
bustion chambir cuiumon to each piir of cells Hccnans 
h\"teni of Twin Cells nlM> Iming a common combustion 
clumber for oiu i r two pairsof cells and HstU the sterling 
dt'stnictor hkewi i de igmal on the pur principle and having 
a ccntril combu tioncliU!i!M.r 

Mthoii^h divided into distinct groups a great vanetj in 
di'sign will be found in e ich group It is unnece>^arj to discuss 
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tlie details of design liere, the special features of each make being 
described in another chapter 

As already indicated, each group embraces various makes 
embodying tw o distinct principles A careful study of the matter 
has led the author to the conclusion that the principle here 
defined is to a far greater extent responsible for the varying 
degrees of efficiency than mere details m design and con 
struction 

It has been said that it is impossible to secure a high tern 
perature in the cell this is an erroneous idea — it is quite possible 
to secure and maintain a high temperature in the cell, but this 
can only be effected by designing the cell m such a manner that 
it shall ne^er be idle With systems conforming to this prin 
ciple the highest degree of mutual assistance is embodied, and 
theoretically such systems should be the most perfect as Destruc 
tors because of the maintenance of a high temperature tn iha cell 
and most efficient as po%\er producers, because such maintenance 
of high temperature in ike cell eiaures a constant supply of 
hot gases to the boiler, the temperaturo of the gases being high 
and Mcll maintained 

PolIoMing on similar lines, the types which next most closely 
approach the principle of “ mutual assistance ” are cells erected 
in pairs but in the case of these there is a distinct difference 
each cell is ulle for clinkering and charging alternately, and it 
15 therefore impossible to maintain a high temperature con 
stantly in either of the cells, but tlie principle of design and the 
alternate system of charging and clinkering ensures the mam 
temnee of a lugh temperature in tho combustion chamber 
u Inch as already pointed out is common to a pair of cells 

With all systems of single cells, whether the cells are arranged 
m single row, back to back, or on cither side of a boiler, each cell 
ns a cell, is isolated anil entirely distinct from its neighbour In 
tho ordinary alternative system of working an idle cell is in turn 
of necessity next to an active cell, and wo may assume that m 
tho case of tho former, after clinkering and cliarging the 
temperaturo will bo fully 1,000’ Talir below that of its active 
neighbour 
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Out of a bitter^ of four such cells tlircc nnj be in full «ork 
wlule one is being clmkered and charged but the nuctivt cell 
can dcri\o no benefit from its nctuc neighbour on either suli 
excepting in so far as the whole aolunic of gases interniinirh in a 
common mam flue beyond the cells 

Ten jears sinco Sir Altv R Ihnnie and Dr Slnrle> 1* 
Miirph> in their report to the London County Council on Refuse 
Destructors, expressed their opinion ns follons — ‘ 

In our opinion any arrangLinint uliicit niakiM it |>o— .ihli for the 
imperfectly licatcd gases from drying rcfu-< to escape into the fluo uitliuut 
being compelled to pass through llio liotttit jinrt of tlio furimce is an 
imperfect one It is true tliat such gases may bo com] Ictily burned by 
subsequent exposure to tbe heat of a cremator, but tlio most satisfactory 
and economical method appears to bo to secure tho most complete com 
bustion possible in the cell tUelf 

The foregoing report, while showing tliat the aaluo of tlio 
front exhaust was fully appreciated, clearly carries with it a 
further meaning It is suggested that tlio most complete com 
bustion possible should bo secured tn the cell itself Precisely, 
and to ensure this it is of tho utmost importance to secure and 
maintain a high temperature tn the cell thelf 

Too much importance cannot be attached to the question of 
complete combustion tn the cell The safeguards beyond the 
cell may be ample, and in every way satisfactory, but it is of 
primary importance that we begin at tlie beginning If com 
plete combustion be secured in the cell, then it matters not w hat 
may, or may not, happen beyond the cell in the mam flue com 
bustion chamber, or immediately under the boiler tubes as the 
case may be That the intcrminghng of the gases in the mam 
flue may not bo entirely satisfactory in maintaining a continuity 
of high temperature in the case of smaller installations is very 
obvious to the close student of design and as a \ ery large number 
of installations m this and other countries must necessarily be 
but small, the question is one of considerable importance 

* See Report on Du.H Destructors to the London Count j Council dated 
May 10, 1003 Ilj Sir Alcxoiidur Biniuo ami Pr Slurlo) 1 Murphy, 
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the details of design here, the special features of each make being 
described m another chapter 

As already indicated, each group embraces various makes, 
embodying tu o distinct principles A careful study of the matter 
has led the author to the conclusion that the principle heie 
defined is to a far greater extent responsible for the \atying 
degrees of efficiency than mere details m design and con 
btruction 

It has been said that it is impossible to secure a high tem 
perature in the cell , this is an erroneous idea — it is quite possible 
to secure and maintain a lugU temperature in the cell, but this 
can only be effected by designing the cell in such a manner that 
It shall never be idle With systems conforming to this pnn 
ciple the highest degree of mutual assistance is embodied, and 
theoreticallj such systems sliould be the most perfect as Destruc 
tors, because of tlic maintenance of a high temperature tn the cell, 
and most efficient as power producers, because such maintenance 
of high temperature tn the cell ensures a constant supply of 
hot gases to the boiler, the temperature of the gases being high 
and w ell maintained 

roUon ing on similar lines, the types which next most closely 
approach the principle of “ mutual assistance ” are cells erected 
in pairs but in the case of these there is a distinct difference 
each cell is idle for chnkcrmg and chaiging alternately, and it 
IS therefore impossible to maintain a high temperature con 
stantly in either of the cells, but the principle of design, and the 
alternate system of charging and clinlvcnng ensures the main 
tenance of a high temperature in the combustion chamber, 
uhich as already pointed out is common to n pair of cells 

With all systems of single cells, iihether the cells are arranged 
in single row , back to back, or on either side of a boiler each cell, 
as a cell, is isolated and entirely distinct from its neighbour In 
the ordinary alternative system of working, an idle cell is in turn 
of necessity next to an active cell, and wo may assume that in 
the case of the former, after clmkcrmg and charging, the 
teniperaturo will bo fully 1,000’’ Falir below that of its nctiio 
neighbour 
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Out of a battcrj' of four hucIi ircllH, Hirtc nn> hi in full utirj 
while one h being clmhcrtd nml th/irgdJ, but flir (dJ 

can deri\o no benefit from its nctuo migbbcmr on nllur fnli, 
excepting in *^0 far ns the whole \oluiiio of gi«(s inU niiin.*li in a 
common mam flue beyond the re//* 

Ten jears since Sir Ali\ K ihnnii and Dr .^hirb \ J* 
'Murphy, m their report to thi I^mdoii (‘ount> Coiini il on |[« fii>< 
Destructors, expressed thtir opinion ns follows—' 

In our opinion nn^ nmnigiimiit whnli imiki's it |»>s^il)| f, ^ 1)1 
imperfectly heated gases from iIo'wk r«fu« lo<<«aj« inloiln (In tit 

being compelled to pass throudi tlx li<>tl<-st j art of tli fnrtiiKi ^ m, 
imperfect one It ls true that such giwn iiiay l» (oimj Ii ti |y hiirind It) 
subsequent exposure to the heat of a cis iimtor hut thi iiKiit Hut ufm lor^ 
and economical method appears to be to Mcurv tlx iii itt loiiijili ti loui 
bustion possible 01 tl e cell »l»c// 

Tho foregoing report, ttiiilc showing flu tnlde of (In 
front exhaust was fully apprcciatctl clcirl> cnrnis wuh it a 
further meaning It is suggested that tho most toiuph tt tom 
bustion possible should be secured tn the cell itnelf I'licindy, 
and to ensure this it is of the utmost importantu to Hicuro and 
maintain a high temperature »« the cell ifW/ 

Too much importance cannot be nttichtd to the ([iiisiion of 
complete combustion tn (he cell 'Xhe safiginrds beyond tin 
cell maj be ample, and in e>er} waj satisfactory but it is of 
primary importance that we begin at the beginning If coin 
plete combustion be secured in the cell then it matters not w Imt 
may, or ma> not, happen beyond the cell in the main llue tom 
bustion chamber or immediately under the boiler tubis as tlu 
case may be lhat the intermingling of the gises m the innui 
flue may not be entirely satisfactory tn maintaining a continuity 
of high temperature in the case of smaller installations is very 
obvious to the close student of design and as a \ cry large number 
of installations m this and other countries must nece•^sa^ly bo 
but small, the question is one of coasiderable importance 

1 See Report on Dust Destfuctora to the London Count j Council dated 
May 10, 1903 By Sir Alexander Ummo end Dr Sliirky I Marphy 
MO II 
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Mr Frank Watson, A M I C E , m a paper read at Dublin m 
August, 1898, remarked as follows — *■ 

It IS found that u lien a considerable number, say six cells or niore, are 
lombined in one block, tlio mixing of tbo g(u,es from the \anou5. furnaces 
ensures a very otcadj and very high teiupcraturo in the main flue and 
it IS tlierefore aluays found advisalile to construct the furnaces m blocl»s 
in this manner rather tlian to chvido them up and put boilers betwecQ 
them 

This would appear to clearly emphasize what has already 
been said concerrung tlie vital importance of ensurmg complete 
combustion in the cell itself, whether the installations be large or 
small 

In thus making close comparison there js no intention to 
undulj criticize any particular make of Destructor or to direct 
invidious comparison between any two makes The issue is 
broader, it is a question of principle and design, a question of 
suitability for most effectually securing a continuity of lugli 
temperature within the cells Mr Frank Watson’s statement 
which I have already quoted is m itself an admission of the weak- 
ness referred to 

Too much attention cannot be given to the actual wrk 
i4if/nn the cell, there the work should be done, and if the cell 
temperature is well maintained we need not trouble about "hat 
may happen beyond tlie cell Continuity of high temperature 
is demanded as the working condition of the cell, wo may point 
to a mam flue or a combustion chamber, even as many years 
since we were invited to look at the cremator, to sec evidence of 
boat, when wc failed to see such evidence m the cell 

It has been said that each single cell — one of a row or block 
should not be considered as distinct in itself, but as part of a 
whole Wule it is true that each single cell discharges its gases 
into a mam flue common to the whole, yet this is the ono and 
only point of connexion As a cell, each cell is distinct, and 
separate from the cell on its nght oi left, and it is impossible for 
ono cell, as a cell, to derive any assistance from any other cell in 

* boo I’apvr road by Air 1 rank ttatson, A AI I C C , at Dublin Con* 
of tin. Uojnl Xnstituto of Public Health, August, 189S 
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the row or block as the case maj be, evcopting in ro far as the 
whole \ olume of ga'ics comnniiglc m a main flue be^ ond the cells 
In the case of the two makes with which the principle of 
“ mutual assistance ” has been most fullj de\ eloped the drj ing 
hearth has been entirely dispensed with With Ilcenan’s ‘ Twin 
Cell ” the drying process takes place in each cell altematcl5 , and 
with "Meldrum’s “ continuous grate ” the drj mg process is carried 
on m different parts of the one cell from end to end successu el^ 
as ebarged- 

The striking difference between these two mal cs and single 
cells will be at once apparent , in the former case the dr} mg or 
evaporation of moisture is more rapid further instead of slow 
distillation of volatile gases the process is accelerated and the 
volume of low temperature volatile gases at all times very small 
by companson with the aerj large volume of high temperature 
gases present must quickly ignite in the cell 

The drying hearth as distinct from the grate proper is an 
integral part of the coll m eacry system of single or isolated colls 
It therefore follows that in addition to cremating its charge of 
refuse each cell has another function and one which is to some 
extent antagonistic to the mam purpose Owing to the presence 
of a quantity of ordinary refuse on the drying hearth in the cell 
there must be a definite loss m temperature owing to the constant 
absorption of heat hj the escaping gases distilled from the drjang 
hearth 

Fach single or isolated cell is therefore called upon to fulfil 
two objects at the same time >13 drjmg or slow distillation of 
a olatile gases and cremation or combustion The former is a 
constant process ineiery such cell the latter process being broken 
b} the intenals of burning down or reduced activit} during 
clinkenng and charging 

IVhilo it wall be obaious that a drj chaige pulled from the 
dr\ mg hearth is so far beneficial it must be equally clear that the 
drj charge is onl} obtained at n sacrifice of the cell temperature 
as a whole and therefore the drying iicarth is by no means so 
ad\ antageous as is commonly supposed 

An easy continuity of high temperature working being a 
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Mr Frank Watson, A M I C E , in a paper read at Dublin m 
August 1898 remarked as follows — ^ 

It IS found tlmt when fl considcrablo nmnbcr, eoy 8ix cells or viore bio 
coinbii td m one block tin. mixing of tin, gases from the various furnaces 
insures a viiy steady and very liioh temptraturo in the main flue and 
It IS thcrifort always found advisable to construct tho furnaces m blocks 
in tins manner rather than to divide them up and put boders between 
them 

Tins tvould appear to clearly emphasize what has already 
been said concermng the vital importance of ensurmg complete 
combustion m the cell itself, whether the installations be large or 
small 

In thus making close comparison there as no intention to 
unduly criticize anv particular make of Destructor or to direct 
invidious comparison between any two makes The issue i» 
broader it is a question of principle and design a question of 
suitability for most effectually securing a continuity of Ingb 
temperature within the cells Jlr Frank Watson’s stateraent 
which I ba\e already quoted is in itself an admission of the weak 
ness referred to 

Too much attention cannot be given to the actual work 
ictlJiin the cell there the work should be done, and if the cell 
temperature is well maintained we need not trouble about what 
may happen beyond the cell Continuity of high temperature 
IS demanded as tho working condition of the cell , we may point 
to a mam flue or a combustion cliamber, even as many years 
since w e w ere mvitod to look at the cremator, to see evidence of 
heat when we failed to see such evidence in the cell 

It has been said that each single cell — one of a row or block-" 
should not be considered as distinct in itself, but as part of a 
w hole Wule it is true that each single cell discharges its 
into a mam flue common to the whole ytt this is tho ono and 
only point of connexion As a cell, eacli cell is distinct, and 
separate from the cell on its nght or left, and it is impossible for 
one cell ns a cell to derive any assistance from any other cell if* 

iS«i 1 nj ir read by Mr I rank a\at'ion AMICI' at Dublin Con 
j,re>« of till Uojal Iiwtitutc of IHiblic lltaltb August 1898 
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the row or block as the ca«e may be, excepting m po far ns llu 
whole volume of gn‘'cs commingle in n mam flue hc^ ond tlie cf 11** 
In the case of the two makes with which the principh if 
“ mutual assistance” has been roost fullj clc\ eloped tli( drjin,. 
hearth has been entirelj dispensed with Wth Keenan’s ” Twin 
Cell ” the tlrying process takes place m each cell alternately , and 
with Jleldrum’s “ continuous grate ” the dry ing process is carra d 
on m different parts of the one cell from end to end succi ssiv « ly 
as charged 

The striking difference between these two makes and Hin^.h 
cells will be at once apparent, m tho former case the drying or 
evaporation of moisture is more rapid , further instcatl of slow 
distillation of volatile gases the process is accelerated and tin 
volume of low temperature volatile gases at all times very small 
by comparison with the very large volume of high temperaturo 
gases present must quickly ignite m the coll 

Tlie drying hearth as distinct from the grato proper is an 
integral part of the cell m every system of single or isolnttd edls 
It therefore follows that m addition to cremating its cliargc ()f 
refuse each cell has another function and one which is to sorni 
extent antagonistic to the mam purpose Owing to the present 
of a quantity of ordinary refuse on the drying hearth m tho cell 
there must be a definite loss m temperature owing to tho constant 
absorption of heat by the escaping gases distilled from tho drying 
hearth 

Pach single or isolated cell is therefore called upon to fulfil 
two objects at the same time ait dryang or slow distillation of 
aolatile gases and cremation or combustion The former is a 
constant process in eiery such cell the latter process being broken 
by the mteraals of burning down or reduced activity during 
chnkering and charging 

While it will be obvious that a dry charge pulled from the 
dr\ing hearth is so far beneficial it must be equally clear that the 
dry charge is only obtained at a sacnficc of the cell temperature 
as a whole and therefore the drying hearth is by no means so 
ad\ antageous as is commonly supposed 

An easy contmuity of high temperature working being a 
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matter of supreme importance, even if ihedesiderattm be crema- 
tion pure and simple, it might be reasonably urged that In order 
to seeme the first essential, it nould be worth ■while, if fontvd 
necessirj, to make a saciifice m another direction It will, boa 



riCr 37 Mi LPRini s Patent “ CoNTcn;ocr« Grate the cqmv dent ot toitf 
<’rJinor> eel!'" The ga'<^ liMe a Mdc>e«y motion into the Combiatjwv 
Chamber, thence to the Boiler 



Flc 3s IIlfn an's Patent '‘TwiNCrtt** — the equivnlent of t«o orchnar' 
c<IH Tlu' gU'Or* iminlly Imve n «do««y motion into the Coinbii’t"'" 
tluiinbor, thence to the Iloiler 

c\er, be readily observed that in clFcctunUy Bccining an easy con* 
timiity of high tenipcraturo working, no sacrifice is invoh'ctl 
cither tbrcctly or indircctl 3 ', but, on tlio other Jmnd, the gain 
^ erj* material and comprehensivt*. 
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I'lrsity — Owinp to tlio miniinnm of flnrttmtimi m the rrll fcinprrn 
tun, till Cl 11 nn ft «trMct»m Miffcrs less, subjectiil to tlio ininiiiiuiii 

of strain from (\paii-ion and rontmction 

Scconilli/ — Xui'ance, in the waj of oscnjnnp noMmis fumes, is nb- 
solutelj impossible 

Thirdly — Tho contimutj of high temperature working is of tlio highest 
importance when the Destructor iscombmeil with n power plant, because — 
\(i) Tlie inn\imum o\nporati\e efiiciencj is pecnml, and 
(l») The steam pressure is kept steady, which is desirnblo m c\cr3 
case where the poncr is fuUj utilized, but ini|>ernti\e wlicre stenin is sup- 
pbeil to an electricitj works 



Fio 31 Tnr STrnLiNO Pair Ceu, Svstfm, with Combustion Chamber 
nrranceil centriillj , the gases passing front tho right and left hand cells into 
the Combustion Chamber. Ilience lo tho Itoilcr 


Steadiness in steam pressure is ojily possible when the gases 
coming mto contact with the heating surface of tho boiler are 
stead} in temperature, and so, to go back to the beginning, 
steady temperature of the gases at the boiler is only possible by 
ensuring steady temperature of the gases i« the cell or cells as the 
ca'ie maj be 

Those who may consider that too much stress is laid upon the 
ncce-Nait} for perfect combustion tetthin the cell, should not forget 
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thit if unconsumed gases once reich the chimney, nothing can 
be done to avoid nuisance, such gases being heavier than air ^vlIl 
certainly descend after cooling 



Fio 40 MFLUnuMs Deulcj & Dew TSfe Paiii Cell njstem TliegasM 
PMsing from tlio riglit an I left hand cclU into tl o Combustion CTiamlrr 
behind tlience to the Doiier 



F 10 41 Horsfall s Top Frn Tste nrrnnpwl Lack to I nek m n I lock tl f 
txnlcr or 1 odors Ifoing plneol nt t! e fiRl t Imn 1 end of tl o rnnin fl ic E >ch 
Pcll H wpnrolo nil 1 ili«tmpt tl e po'fw tl erefrf in IcnvinE at tl n fiont ni I 
passing into the main flue nt tl e biek, tl once to tl o Ixidor 
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Ha\ing tins clcirlj m nnnd, awl rciltzmp its importance, is 
it not advisable to begin at the bf^innmg. aiming at an xmlmt 
lugh temperature? If this be done, then nuisance is ronderul 



B&,W 

Boiler 



\ 


\ \ 

/ \ 

'f / J 


y' V , 

a / 





Fio 42 FsaER^ IsirnoxCD Toi* Frn Tvp>-— a Hil cock i Wilcox boiW 
1 pin$t set betupen two celU \ Thn i«c4 up n lci\ iii(. tic icll^ cc ino intu 
immediate contact with tlio boiler tubes 


Fio 



43 Warner 
sot between tw 
diato contact v 


s PEnrECTUS Top Fed Tyte o Multitubolar boiler being 
o cells Tlie goso^ upon leating the cells come into imme 
Mth Ibe boiler 
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absolatolv impossible, and the theoretical advantages of such a 
principle arc fully realized m practice 

Pigs 37 to 44 are in plan, and for the most part diagrammatic 
onl> but they uiU serve to show the salient features in design 



Fio 41 iMfROiro lot Ted T\te ft Hornsby boiler being 

lotwoen two colls tl e rasoh ur>on leaving the cells como mto direct coa 
tflct vntii the 1 oiler lubes 


G - Orate 

D II « Drying ITcartli 
C H — Comlnistioo Cliambcr 
1} =B Brulgo 

Tho arrows m cncli case indicate the course 
of the gases from the cell to tlic boiler 


which have for their object “ mutual assistance ” In the case of 
the single cell Rjstcms it will be observed that no combustion 
cliambcr IS provided with three different sj stems the gases from 
a jiair of ilividcd or isolated cells commingle when immcdiatcl} 
under tlie boiler 

Taking the four sj stems in the other group it w ill bo observ ed 
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that with two makes the ga'ses must romimti'ilc in the cell, and 
still further m the comliustmn cliaml>er, w hile w ilh the tw o (tther 
makes 111 this grouj) the pronsion of a common comhustion 
chamber ensures the intermingling of the gases before the boiler 
is reached 
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Chapter XV 

THE COAIPARATI\T ADVANTAGES OF VARIOUS TYPES 
OF STEAH BOILERS FOR USE IVITH 
DESTRUCTORS 

T his work ^ould be incomplete uithout some reference to 
the boiler question A careful perusal of all the available 
literature on the subject would «!eem to indicate a strange 
teluctance upon the part of the \anous \vritera to expresi any 
decided \ieu8 concerning boiler? 

Generally spcaUing the choice lies betueen Lancaslure 
and Water Tube boilers \ number of Cornish boilers are used 
forsmall installations andalso notafew Multitubular boilers but 
boilers of the latter tj pe are unsuitable and inefficient and are 
no longer adopted in connection inth modern high temperature 
Destructor installations 

An effort has been made to introduce Diy Back Manne ” 
or Fire Tube boilers but this tj’pe has not \et been tried 
neither Alunicipal authorities nor Destructor makers apparently 
caring to make the experiment Although this tj^pe of boiler 
uoulil undoubtcdlj prove to be more efficient than the mulli 
tubular tj'pc yet serious and constant trouble w ould undoubteill} 
be cxpcriencetl owing to the rapid accumulation of dust m the 
tubes Further as at present designed it maj be gravely 
doubted whether anj thing like sufficient area would be available 
for the passage of the gases from a Destructor of reasonable 
size 

Referring to the multitiibulnr boilers in use ^\itli tlie Dcstnictt r 
at Asliton under Ljnc, "Mr Ncaillc Applebee wrote as follows — 
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‘ The 3J inch fire tubes m the muhtubuhr boilers get npull^ 
choked and seriously reduce tho effective heating surface ’ ‘ 

Even if the area will permit of n rcasonabl> large \olumc 
of gases being passed through tho fire tubes tho ipicstion of 
dust deposit has still to bo faced In spito of all reasonable 
attention the lieiting surface is never cltin ami wholly ovpose<l 
for many hours at n time 

In considering tho question of suitable boilers it w ill therefore 
bo clear that the choice must be between aterTube Lancashire 
and Cornish boilers As already observed however the use 
of Cornish boilers is limited to small installations such as 
Destructors combined with sewage works the steam being 
used for pumping purposes and the work usually being of a 
steady character 

For work of this kind tho Cormsh boiler is verv suitable, 
in fact it would bo difficult to improve upon the results obtained 
and 60 far as one is able to judge under such circumstances 
nothing would bo gamed by substituting water tubo boilers 
for Cornish boilers In larger combined sewage and Destructor 
works Lancashire boilers have been mostly installed and 
experience has shown that this type of boiler is well adapted 
for tho work 

Tho more critical test of the boiler is in connection with the 
corabmed Destructor and electricity worl s but it will frequently 
be found exceedingly difficult to make compari'>on between 
water tube and Lancashire boilcr« owing to tho great variety 
of working conditions It maj for example be reasonably 
submitted that fair companion cannot be made between tlu 
results obtained w ith one w atcr tube boiler w orking in connection 
with a four grate unit Dcstiuctor of the hand fed tjpe and 
another water tube boiler working m connection with four bin^le 
cells of the top fed tj-pe The difference in boiler efiieitney 
ma^ bo entirely duo to the radical difference in the design of 
the two Destructors and this lemg to it would be manifcstl^^ 
unfair to adver^clj criticize the jicrfornunce of the boiler 
*S>'o tlio LUctriean l)’ceinl>tr 5 190- 
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^Vhile the re&der may ^\ith ad\antage compare the various 
steam pressure diagrams herein reproduced, it would be idle to 
pretend tliat these diagrams are conclusive, nevertheless, such 
charts clearly emphasize the general supeiionty of the Lancashire 
boiler for steady steaming The steam pressure charts cover 
a wide variety m design and, likewise a variety of working 
conditions hut every chart liere included represents ordinary 
working conditions, and is therefore of value for purposes of 
comparison 

In studjmg the diagrams, the student must be impressed 
wath the unsteady steaming shown with water tube boilers It 
will be observed that in some cases the percentage of fluctuation 
IS very serious indeed 

To briefly summarize the comparative advantages of water 
tube and Lancashire boilers In the case of the former, it is 
possible to instal a greater amount of heating surface in a given 
space and a greater absorption of radiant heat is ensured than 
IS the case with the Lancashire boiler Then the question of 
space lb often a very serious one, more particularly, perhaps, jn 
London and in other largo cities and towns w here land is valuable 

The Lancashire boiler has laige steam and water space 
and also possosse-j the merit of extreme simplicity, both of 
which are features of great importance The large steam 
and water space is of the highest utilit_>, making as it does for 
steady steaming which is essential where tlie power is bemg 
used for electrical purposes 

The water tube boiler while bemg a rapid steam raiser, is 
also a rapid steam loser, possessing but a limited amount of 
steam and water space On the other hand tlio Lancashire 
boiler, by reason of its laige storage capacity for btoam and water, 
has a goodly reserve of power, which is of immense value m 
connection with the power Destructor, being n most useful 
set ofT against possible fluctuations in the quality and condition 
of the refuse, and also laxity on the part of tlie men, as wiH 
happen occasionally 

One of tlie Iiighist uuUiontios on Rteam lioilcrs in tins country, 
Mr C E fetronit^ir, "M I C E , rtctiitly expressed the following 
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opinion concerning the corapiratue advantages of various 
tj’pes of steam boilers — ‘ 

I \m 11 concliulo b> rtinark»»g that O'* mnttm statul nl 1 an 

tashiro boilers \Mth cconomi-Mra oru itoubllcss tbo most tniiiiiil ns ri^nrils 
teonoiny and upkeep, but tluj occupy iiiucli lloor sj an Mnntu boikrs 
of courso without cconoinisLW, nrc marly «s cflicKiit and Mtm to rnjmro 
practically no repairs Tluy occup> about liall as much Hour "iian as 
Lantashiro boilers, but cost coicsitltrabl) iiiore Leonuiiue and 
Waterlubo boilers aio practically uii a lc\cl as rtontils ttononiy and Hour 
space In both cases the hea\y brickwork is a constant source of loss 
tlirough air admission 

Millie it IS true that Mr Stromc^cr’s remarks specifically 
refer to boilers fired mth coal, yet Ins conclusions aro equally 
applicable to boilers fired with Refuse Destructor gases In 
the latter case, however, marine tj'pe and “ ncononuc ” boilers 
would necessarily bo less eflicient for reasons already explained, 
1 e the constant choking up of the tubc« with dust 

It is unnecessary to deal at any length here with the question 
of feed water it being now clearly recognized that where the 
water is of a sedimentary nature a water purifying apparatus 
must bo installed with a water tube boiler, and whore the 
comparativ e co«.t of Lancashire and water tube boilers i^ being 
considered the cost of such apparatus should be added to that 
of the latter type 

That there is a field for both ty pes of boiler is beyond question , 
each has advantages not pos->csscd by the other and likewise 
disadvantages For many small electricity undertalangs the 
water tube boiler will always be popular lending itself as it 
does to supplementary coal firing, and thus m the cirly days 
of small electricity undertakings saving the cost of at least one 
separate coil fired boiler 

As with the type of draught, so with the ty'pe of boiler, the 
subject will always be o controversial one, but alike in both 
ci^cs nil the advantages are by no means on the one side 

^ 1 / r Cho,cc of a '>tr ,m ttoiUr U\ C K Stromejor, M I t E Chiif 
1 r, Mauch'^Ur htiin Us, r iitioa i323 ProcceJtnjt of 

Ctiil Hit I MfcUamcal Lnyinttrs i>oeut j lOOJ 



chapter XVI 

REFUSE DESTRUCTORS IN THE METROPOLITAN 
BOROUGHS, LONDON 

C OJiIPARATIVELY speaking, very slow progress is being 
made m the Metropolitan Boroughs m the final and 
sanitary disposal of refuse In so large a city this is to be 
regretted tho more so, perhaps when it is borne m mind that 
the other methods of disposal in vogue arc very costly, and 
generally speaking unsatisfactory 

It cannot bo deemed satisfactory nlien large iretropolitan 
Boroughs inflict their filth upon other smaller communities 
m Urban Districts, and such a method does not e\ en possess the 
saving grace of economy The system is most e'cpensive, and 
it lias been clearly demonstrated wherever Destructors liave 
been erected, avith the exception of Battersea, that the cost of 
disposal has been materially reduced 

In the case of Battersea, it is not the system vhich is at 
fault The Destructor was erected some fifteen years since, on 
a site which has in tho course of time proved to bo anything 
but central Tho Battersea of to day is so thickly populated, 
and has so extended m other directions, tint the Destructor 
s\tew\we\\ ftfteew years ago was rea'wjaxbly eential, is now 
corner of a large Borough, and so tlio cartage cost has increased 
alarmingly 

With this single exception the dcstiuction of refuse within 
tlio Boroiigli where it is produced lias been beneficial to the 
ratepayers financially, although they may not always recognize 
it ns such 
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DESTRUCTORS IN THE MCTROPOLITAN BOROUGHS 

A glance at Tig 45 will nt once make clear the actual progress 
which has been made up to the present It is safe to saj that ten 
jears hence it will bo possible to present a \ory dilTcrent chart 
So increasingly difficult is it becoming to get rid of London's 
w asto that the Destructor is generally recognized to bo the only 
solution It 13 quite certain tliat if it were not possible to 
inflict the filth upon Urban communities, the London of to day 
would be far better equipped with Destructors than is tlio case 



Tub aiETROi oWTtN lloitouaiis 
D D Ktructfir m u<!C 

Dl" — ni.«tructor combinrtl wjlh elcclncity works in use 
IJstrJinl SiKtions—lioroagha w^lJiout De-ilructofs 

llicrc irt distinct signs that the present method of mere 
ndd-mce will ha\c to coa'HJ It is becoming increasingly evident 
that small Urbin communities strongly object to being made 
the dumping ground of thestale filth of London, and when these 
piiiill comimmitics adopt Destructors to deal with their own 
w as t!u\ are now mpidly doing, it is only reasonable to 
expect that difliculties will arise, and that t(ie available dumping 
grounds for Dmdoii’s filth will gradually dinimi'h as is indeed 
the ca-c aln uly ^ 


REFUSE DISPOSAL AXD POWER PRODUCHOV 


^ = 0310 of Erection 
B = Make and Tjpe of Doatractor 
C = \umb<.r of Cells 
D — Number and Tjpe of Boilers 
E = Height of Chiranej 
F = T\-jie of Draught u-ed. 

(« — Ihirpo e for uhicli Power is u ed 
H — Weight of Refu e Deatro\cd Dail% 

I — Labour Co^t per Ton of Befu-i De»frojtd 

J— \\craffe Number of Board of Trade Umta GencraUd per Ton of 
Refuse Dosstrojed- 


E W — Destructor combuieil with Flectncit^ W Orly- 
's W -Destructor combined with Sewage Works 
LW b W —Destructor combined with botli Electricitj and Sewae 
W ork> 


RtTTErsEV — P opulation ICS 007 

1883 

Fi^crb top fitl 

1 Multitubular 
180 feet 

Natural draught onlj 
Clinker cru- h ng etc 
t>0 tons 


Beii3iondse\ — Population 130 480 
Two Installations 
I 2 > w 

\ Itothcrliithc ISO! Bermond ij 1002 

B MiIdruniH B aman £. 

Dcas top fell Storing, toj fed 

C 2 6‘ 


V 

B 

C 

D 

E 

i 

G 

H 


‘ It Ini ntiiitlj Ik-oii it'cided to cnxt two additioi nl cdli- 
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DESTRUCTORS IN THE METROPOLITAN BOROUGHS 


D 1 Babcock A. Wilcox. 3 Babcock A, \Vj1co\ 

L l')0 feet 160 foot 

F I an 1 an 

G !■ an engine \\ork3L»}j1it Llectnc I iglitinj, anil I’liblit 

ing and Disinfector Batli'i 

II 25 tons 80 tons 

I U — 



IlU 4( KoTIILKUITHb l)l '(TKUCTUll 

In Courao of Erection 


The three B-tbcock &. Wilcox boilers in connection with 
the Destructor arc arranged for coal firing either in conjunction 
with or independenth of the gases from the Destructor while 
aiUhtioml coal fired boilers are also installed 

Tlie power equipment of the station is as follows — threw 
\\ ilhnV tngine" direct coupled to three Thames Iron Works 

t/O 




REFUSE DISPOSAL AND POWER PRODUCTION 


D 3 namos of a total capacity of 375 K W Tudor cells are 
also provided having a capacity of 24 K W for 6 hours 

This combined works lias a very successful record largely 
due to the excellent day load The folloinng details are taken 
fiom a report covering the first nine months’ working ending 
in Alarch 1903 

The steam supplied to the Public Baths effected a saving 
m Mages and coal of £541 The sum of £272 was saved by 
destroying trade refuse as compared Mith the previous cost of 
barging this matenal anay A portion of the chnker I'as 
utilized for making paanng flags at a cost of £427 To purchase 
a similar quantity of flags would have cost £1 521 Some 
600 tons of chnker Mas also used for making concrete at a 
saving of £58 

Figure 40 is a view of Meldrum’s Beaman L Deas type of 
Destructor in course of erection at Rotherhitlie 

CiTi OF London — Popolxtion 37 705 
Letts Hhvcf DcsTrircTOn 

\ 1884 

15 rr>«TS lop fed 

C 10 

D 1 MiiltitubulRr 

E 150 feet 

I ^>atural drau^l t nnh 

G Hoist «nd cl at! c itti ^ 


During the year 1902 the Destructor Mas m constant n 
botii day and night Mitli the exception of stoppages totallo'S 
841 days for repairs and flue cleaning 2C 245 loads of refn ^ 
More destroyed yielding a residuum of 4 7371 loads of clinker 
and ashes 

Ntgotiations art just non being concluded for the purcha e 
of 130 nerts of land at Hornchurch Marshes near Barking 
liaMiig a rncr frontage of 1 700 feet lias land mIiicIi 
cost the city £23 411, Mill be used ns a Refuse tip 
180 



DESTRUCTORS IJi THE METROPOLITAN BOROUGHS 


FiNSPURI — POPULITION, 101,403 

T\vo Install iTioNs 
1 2 
A St I 1800* riioenix Wlmrf, 1890 

B Horsfall s top fofl Baker a top fed 

C G 2 

D 1 Multitvihular, 1-1 ft bj I Ilornsb} \\ ator Tub( 

8 ft 

F Steam Jet Blowers Fan 

(} Clinker Crustier, Mortnr Fan Cnt'inu onl> 

5Iill, ^\o^ks Lighting 

H '50 tons 15 tons * 

I 8id 

Some clctaiU of analytical tests of the gases taken both 
from the mam flue and chimnej at mstallatjon No 2 (Baktr's 
Destructor) nro here guen — 

Gvsfs from JLmv Flue (6 samples), nnaljFcd bj Mr J 
Kttr Cohtell, r I C March 7 1902 


No of hnii pli. 


R 1 

c 



limo of Collection 

3 SO 1 in 

m 1 

4 so { m 

4 43 1 m 1 

OS] III 

I'^roineter rinding 

515' > ' 

^ 5'iO'’ t 

550-' t 

1 WO h 

'Ifo 1 

Ciirboii Dinxidt 

7 0“, 

3fi% 

4 J% 

5 9''„ 1 

7 O' , 

Carbon Monoxidi 

0 0", 

0 0% 

0 0% 

1 0 0% 1 

0 0’, 

0\>geii 

12 2% 

12 1% 

1 

1 •- 0 1 

1 1 O' 

Nitrogt II 

S0l»% 

h2 4% 

81 4% 

82 0 1 

81 4"^ 

Ohfin»“i and | 

IIj drocnrboni j 

0 4% 

1 t> 

0 o% 

1 0 0% 


Mnrsli Cas 

1 1 

tMI«. 

oo% 

0 0'.. 

0 O' 

IVreintngi of 1 n o \ir 

1 I «•„ 1 

1 ".T 1% 

6S 

1 '>■ 1 % 



‘Till-* m'tnlliti >11 nj la<«i! a ctJl plant of anotlur jiinki i ntted in 

iso- 

* A M>rling proo'^.'i im came*! on at tl«'>< »iork» and tJie m i c f 
iniitinal di-^tnn ixl duih %ar»es ronuhrabh Onl\ iiajM r carillxtard, 
htm". garlMip «t< !-> tin iiiatorial being ah«trocl«y| 

ibl 



IlKrUSi: DISPOSAIy AND I’OWrjl PRODUCrnON 


Gasps pfom CmMNrv (0 Bamplcs), analysocl by Mr J 
Ktar Cohvtll, PIC, rdiniary 20, 1902 


0 

Hnn 

lo 

A 

li 


I) 

I 


line 

1 ( 

(inn 

1 30 J in 

2Z0i tn 

3 20pm 

4 B P m 

4 30 1 Id 

Ci m 

Pyroirn 

tr r 

(Ullllg 

no* J' 


4)0^1’ 

410M 

410'’! 

4IO’f 

( itriniii 

l)ni> 

i(l( 

r, 1 % 

0 7% 

1 «% 

.1 2% 

1 n"', 

flO« 

( iirl < ri 

Rlof 

xkI( 

0 1 % 

0 0% 

0 0% 

0 0% 

0 0", 

OO" 

OsjM'i 



1 ♦ 2 "„ 

n 1% 

1 1 »/. 

»% 

1 1 0" , 

118" 

Nilr< gr 

1 


70 

80 0% 

81 2% 

82 4‘V, 

82 0% 

81 „ 

OllllIKH 

lUdr 

<111(1 Il<n\3 ) 
i(rirl)(iriH J 

0 1% 

0 0% 

0 2% 

0 0% 


02e 

Alarsli 

ms 


OI)% 

0 0% 

OO'Jo 

0 O", 

0 0% 

0 0" 


f 1 n < Air 

07 

C7 8% 

70 r>"„ 

08 0",, 

or. n% 

O’! 7% 


p w ruLitAM- 
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( 

I) 

n 

v 

(1 

n 

I 

i 


•Poi'UI^TION, HIjODO 
11)01 

Ifomfull H top frd 
12 

0 lla)>cock A UjIcov 
JOO /wl 

Ktram .T«t Dlowors 
JJIcctm J iglituig 
100 ton^ 

1» Oftl)'/> 

02 » 


TJin «/\ wat(r tubo boilers working m conncrtion wjtb liif 
DcstnictorH arc atranged m a battery bttwttn t«o blocks ef 
cells 'llicso boilers arc also e(niipi«<l uitli iriLcbanicnl stokers 
and forcid draught, so that the bodors may bo coal-find citlier 
indepemhntly of or iti conjiinclioii with tho Dtstriictor gn^es 
Ihno boilers of tho dry back iiianno t^po have since been 
mstalltd fot eoal-finiig only Gfcon’s economisers arc 
pro\ idtd in o battcrii s of 9(» jnpts each 

'I ho power iqiiiiimtnt of tho atation is ns follows — 'Jliree 
Musgrave slow hjhciI, eonipoiind enguus total HP. 
direct cotipUd to time twopbaso Gtncrnl Hhctrie fVimj’St" e* 
Oirbkon Dynamos , total cnjmcity, 000 K W 


' Avinigf fur till ^tnr IISIJ 

1 S 2 



DESTRUCTORS JX THE METROPOLITVX ROROUGHS 

Air A J Fuller, the Borough Electncil Engineer, recently 
prepared a report for the Electncit\ Committee renewing 
the operation of the Destructor for the jcar 1902 A. few 
extracts from this report wall doubtless bo of interest — 


Total weight of Rcfu'C burned 30 000 tons 

Total weight of Clinker harped ftwa\ 10 000 

Co't per ton for harping 3 “d 

Labour co t per ton of Refu e btimeil 1# C 8^/ 

Repairs cost per ton of Jlefu'e burned 2 O’J 

Management costs per ton of Itefu-e bumwl 1 44(/ 

A' crape number of electrical units generated per 

ton of Refuse burne<l 2^ C2 


Some details of an evaporative test in. connection with the 
Destructor are here given — 


pate of Tost 
puration of Test 
Number and Tj-pc of Cells 

Total Grate Surface 
Sj^tem of Forced Draught 

Nature of Rofase 

Number and Tj*pe of Boilers 

FconomU'Cr — Number of Tubes 


Total quantitv of Rofu^ bume<l 
Total quantiti of Refuv; bumtsl 
cell per 24 hours 
Total quantit\ of Rrfu*^ bumeil 
pq ft of prate j>er liour 
Tons per man per shift 
Total Rater e^aporatod 

per hour 
per pq ft of 
1 eating surface per hour 
Total Water eNa]>orAlcd per lb 
refuM'fn rn andat 21 J* I- orlOO 
Mean ^team Prr^ \jre 

I'Cisl Ternp<Tnture 
'tain Flue Temperature 
Ton raturc behind bo IcTa 


December 17 1901 
IC 1 ours 

12 Horsfall CelU Back 
to-back Top*fetl 
300 square feet 
Horsfall Co s Patent 
Steam Blowers. 

House and Market 
Sis Water Tube 
Two FconomiseiN I'och 
90 1 jpe« 

teas c^rt qrs, lb 
S3 IS 0 0 

^ 10 9 3 0 

per 

32 C lb 

0 19 3 2 

Of 17 O 20 

0 10 8 

1 S lb 
of 

C I 3 Ib 

137 Ih 
4<? 5 

1 <uvi F 
3M> F 



REFUSE DISPOSAL AND POWER PRODUCTION 


The general arrangement of the installation may be seen by 
refemng to Figure 47 It ivill be observed that the boilers 
are all set in a battery while the cells are arranged in two groups 
of SIX each back to back 



Tiq 4" Fdi.i!\« CoMncro Drs-rnccTon am> EtEtTniciTi U ork'' 
riao 


r W’ HACK>rY — P opulation 210 28S 

A 1902 

D StcrlinR top fwl 

C 12 

n a Bnlcock k l\iIco\ 

1 2<»0 f«-ct 

I8, 







DESTRUCTORS IN THE METROrOLITAN ROROUGHS 

r Fam 

G Electric lighting 

II 120 tons *■ 

I 1« 7 1rf^ 

Details of an evaporative test are hero given — 

Date December 4 and C, 1002 

Barometer 30 21 to “lO 14 

Atmospheric Temperature 20’’ V to 30° I 

eather Tine 

Cbatacter of Fuel Unseremed Anhlmi Rffust 

Number of Cells used 12 

Number of Boilers used 3 

Feonomi'Cr — Number of Tubes 2SS 

Duration of Test 19 hours 

Ascrago hours uorked per cell 17 0 

Befu»0 burned — Total tons 133 tons irifwt 1 qr 21 lb 

„ ,, lbs 2n«l9 

„ „ per cell hour 1,303 )b 

„ „ per cell per 24 hours H H toiiH 

Feed Water Tempornturo — Suction 

Tank 1J « I' 

Feed Mater Tcmi>craturc having 

Economiser 220 0 F 

M’ntcr ovaporatod — Tu(nla<tu.il 11,711 

» „ . .. B7,110 III 

„ |KT llOlir |H i't') lb 

Average Steam Pressiiri nbov« atinm 

phorc J8I lb 

IVater evaporatovl pi r {Kiiin<l of I'l fu • 

— actual I JIO 11/ 

Water cvaporateil [t«r |K/iirid «»f lb fu * 

from and at 212 V I 111 lb 

Temperature <>( 1 lu« (>» <-s «u iittm 

fliie 1» fore iY»inop/»i-r ft 57 I 

Temperatiin c,f 1 |ii< in ninui 

Oiieaftir If on' riuvr }'1 I 

Avernce Air Vn li «» ni luitt ./f rind 

in inelir«i of HdiiT J tii 

Average Air I’ff—uri nt Fun DutliSi- r,l/nrfhf 
Average Air I'r.-.iin ,i$ A»l | .l» /gf 

Uiuts GviloMnU Vi '«>) t d ///< 

nftif htenin cfririn, li~l |j /!»--;/ 
funning nm SI 1/1/ luUini . 7 /I7 


• \v.- 


f ir >.«/ If,//// II., ) n f 



REFUSE DISPOSAL AKD POWER PRODUCTION 


A^ erage units per liour, nctoal non 

condensing 381 

A% erage hourlj E H P actual non 

condensing 511 

Units generated per tonRcfusse burnt 

actual non condensing 54 10 

Total units used for forced draught 

during test 553 

Percentage used for forced draught of 
actual total pan or raised from 
Destructor Steam, non condensmg 7 53 
[ Units per ton Refuse for Fans 4 13 

Total units consuineil m elevating 

Refuse 30 70 

Units pet ton of Refuse 0 200 


Tlie complete figures for the first j ear’s working ending 
Jlarch 31, 1903, are here given and wall be found of interest — 

AnAL\SIS of ACC0U^TS FOE YEAE ENDED MaRCH 31, lOOS 
I — Statesient or Capital 

Amount cf Loans Amount Amoi nt 

Sanctions 1 * Rorroirod Heps 4 

£20 000 £20 000 £1,2G8 

n — Destbuctoe Records 

1 Quantity of Refuse destrojwl 

2 Largest Quantity destroyed in ono <laj 

3 Smallest Quantity dcstrt^ «1 in one day 

4 Asernge Quantity dcsfroyetl daily 
') By e Product — 

Clinker, Fmo Ash, and Flue Dust 
Tins Cans and Scrap Iron 
Total 

0 Total Quantity of Plater oaporated and 

utilised by Electricity Department 
7 Total Quantity of Mater evaporated per lb 
ot ttcfiisa ^ ^ « • 

III — RE\ENaE 

I er Ton of 
\momt Itrfuso 
l>cHir< jmI 

1 Reieniie from supply of steam to Flee £ d 

tncitv Dejinrtmont 2 272 10 0 

2 Sundry Reciipta 8 1 


Cap tal 
Expend ture 
£30,224 


34 OOCtons 
18G „ 

41 
120 

11,578 
120 
11 098 

41 411 070 lbs 



DESTRUCTORS IN THE JIETROrOLlTAN ROROUf.HS 




3 Balance being net cost to Public llealtli £ 
Department of destruction of lk>roii),li 
Refuse 5 02(1 


r<-r T t» ^ 

llrf « 
I>-ir >ol 
,1 

T. I 


Total Ro\cnue 


£' 300 '•,1 


IV — ExrESDITDRt 


1 Oil Maste l\atcr ami Slore<j 

2 Llcctncity for Lighting ami 1 owcr 

3 W ages of \\ orkmen 

4 Repairs and "118101008000 
0 Clinker Disposal 

0 Management Expenses 




£ 
ri 
fOO 
2 701 
48 
747 
304 


I er Ton f { 


II 


'Ifojpl 


t! 


4 7 
19 1 
3 
53 
2 I 


7 Interest on Loans 

8 Sinking I und 


£I '>28 
944 
1B2S 


31 0 
07 
12 0 


Total Expenditure 


Tlio fuel cost per unit gcncraletl is gnen 19 48^/ .. 

tot'll costs 1 03(i Tlic lo-id factor l'i88'*o is likely to im ro ^ 
and this mil of course vnden the scope of usefulness f ’ 
Dcstnictor ^ 


lllMTSTFID — PorUUVTIOV Rl 942 

\ IRIS IROn ami Ih'j- 

H l-rjtrK top f< I 

L 14 

1) Nine 

I Two cliimnes « tnili liiiffn 

> Natural drnn^l t 1 U 

ti N( |xra«r a\mlal I 

II I 01 I ton>. 

Ib7 



RErUSE DISPOSAL AND PO\^ ER PRODUCTION 


Kfnsington — P oPUiATiON, 176,023 

A " 

B W arnet s top {cd 

C 22 

D Two Multitubular 

E 150 feet 

r Fans 

G B orks purposes only 

H 150 tons 

The estimated total cost of this plant is £30,513 Oi 
and included in the scheme «s a disinfector station laundr}, 
and foreman’s house and offices 


Lamdetii — Population, 301 805 
A eiTtcen cell Destructor, of the improved Fryer tj pe was 
erected bore in 1900 bv tho South London Elcctricitj Corporation 
Limited It vas intended to utilize the power for olectnc lighting 
eight Babcock &. Wilcox boilers being proiided each boiler 
being set between a pair of cells but after a few months' working 
tho destructor was stopped, and has not been operated ogam 
up to the present time 


Poplar— Population, 108,838 

A 1898 

15 a\ arncT s top fed 

C 14 

D 1 aitiUitubular 

I' 1 SO feet 

r Fan 

G Inn engine clinker crusber nnd mortar null 

II 00 tons 

I U I0i<f 


llio cost of this installation was about £8 400, exclusive of 
the cost of the hUt and the cliinine^ 

u IS uut Uk<lj to 1 h coiinl Ud uutd the tml of 1901 

l88 


1 Ihis iitstaUiilu' 



DESTRUCTORS IN THE METROPOLlTxVN BOROUGHS 


St PvNcnvs — PoruLATiov, 235,284 

1894 nml l89o 

B arnir » top ted 

C 18 

D 1 norn->l>j water tube 

E 207i fttt 

F Fans 

G Fan ingint clmltr crusher and mortar mill 

H 100 tons 

I U Ijd 

Iho total cost of this installation was £21,000, exclusive 
of the cost of tho site but including the cost of heavy retaining 
walls A considerable quantity of mortar is made, for which 
there is a steady demand at 5s per ton 

FW SitoiiEDiTCii— PoruLVTiOK, 118 705 

V 1897 

11 Fr>(.r ti improved top fed including; Boulnois 

\\ 4 Oil ^ Brodic b I at< i ts 

C 12 

I) 0 Dal>C4 tk K \\ ileox 

! ISOfeit 

I Fans 

Electric lightin). 

H 100 ton-* 

I 2s 331 

The total cost of the m'itallatioii fw-lusive of site w is 120 527 
The avirige electrical output per ton of refuse destroyed taken 
o\ir oiiL jiar is given as 20 units The elictricall^ driven fans 
for jiroviding forced driught ust four units per ton of refuse 
di-trovid while 5 units jkf ton of nfu'-e handled is used hj 
tlu ilcctnc hoists niul tipping trueks 

Hus m talhtiou has Intii tlu subject of much di cu'sion 
but not a little of the criticism has been bisi-d upon erroneous 
ideas It Is but fair to st il« this and to point out tint with the 
pUntnow intilUal hvving n totalcapicitv ofnearlv 25'>0K\\ 
it would lx. inipo ibk f«>r anv IXMructor to Mipplv but a fraction 
of tlu tot il po\\4 r n juinal 



Tiat 

fC(l Jl IUhI LTH Ot TihT jA\(rvu\ 10 IKM 

The (lucstion of di-'ij'n has alnuU httn di-cii'^scd m 

IQO 


DESTRUCIORS IN THE 5IETROPOLITAN BOROUGHS 


another chapter, and although this must effect the general efficiencj 
jet the fact remains that at Shoreditch, as m every other com- 
bined works, the ma\imum benefit fromJ,the Destructor could 




REFUSE DISPOSAL AND POWER PRODUCTION 


year by year It is but fair to bear in mind that even if the 
amount of power produced has fallen short of expectations yet 
Shoreditch possesses a system of final and sanitary disposal Mhicli 
might nell be emulated bj many other Metropolitan Boroughs, 
who continue at huge expense to mflict their filth on other com- 
munities 

The general arrangement of the Shoreditch installation, mIucIi 
uill, honever, be faniihar to many readers, is shown m Fig IS, 
Mhile Figs 49 and 50 are of mterest as combined diagrams 

SiEPNEY — P opulation, 298,648 
A 1900 

B Fryers impioved top fed 

C 12 

D C Babcock S, Wilcox 

r 180 foot 

I Fans 

(» Electric lighting 

II 1C5 tons 

I Is 4 0(/ 

J 32 

The cells are arranged m single row , and tlie w orks are kept m a 
tery clean condition The total cost of the installation UJ*** 
£17,740, 16« Od , exclusive of tliositc Inadditionto tlieDestruc- 
tor boilers, three supplementary coal fired boilers of the 
Babcock A- Wilcox type are provided The power equipment 
of the station is as follows, — 5 Willans engines, and C JIather 
Platt dynamos, liaMng a total capacity of 1,220 K W, al'® 
2C0 Tudor cdN, of 800 ampere hours’ capacity 
Some interesting figuics, extracted from the accounts for the 
jear ending Jfarch 31, 1002, ore here given 


KevcrniciTV CScNitivTio 
I roin xUnin tnkin from tho liuihpi 

of tlio UcfiKc DiHiriictor . . SOS.'ilh Jlimrd of 'Iniilt iiiiUs 

I rum Ktinin ruHc-i] in coal iimllxiihrH 270,7'iK •• 

'lotiil . . . 1,14S,301 „ „ t. 

192 



DESTBUOTOES IN THE 5IETROPOL1TAN BOROUGHS 

Cost of Stlasi 

Total cost for steam from Kefuse Distriictor Usd 

boilers, 808,540 BTU at 3rf 1.085 13 8 

(or about 3 B T U for Id ) 

Steam raised m cofll fired boilers 279 758 BTU 080 0 1 

(equals 84rf per unit ) 

Fi" 49, \t luck IS a reproduction froiUia steam pressure chart, is 
of interest for purposes of comparison, not onl> with diagrams 
obtained \uth Lancashire boilers, but also >wth others here 
reproduced from combined works, « liere the general design of the 
plant differs from that at Stepney 



W VNIlsW ORTH— I’oi UL \TIOS, ‘2 i2,0d0 
A IS'jo 

B Mcldrtiiii K Ikamaii A iKus (up fed dirict cliarged 

t 4 

D I Ualxock A. U iltox 

1 ISO fitt 

1 Ian 

0 \\ orks onb 

n 70 toii>* 

1 71 ./ 

Tilt cost of this installation was £5 005 including the cliimnej 
but not including the inelimd roadwaj The complete details of 
a (ovtof 120 hours' duration an. beregntn, this test was carried 
out under ordinarj working conditions, and mainly with a now 
to a-certammg the actual \alue of the Wandsworth refuse for 
l>o\\cr prtxlucmg purpo-e** 'Tlie whole of tlie clinker is readily 
disixiscxl of nt the works at 1«- W per cubic jard, the purchasers 
t irtiii,? the Mint i\\i\ thiiUMhe' 

»93 0 




METROPOLITAN BOROUGH OP WANDSWORTH 
Result of Si\ D\ys’ Continuous Test (February 2 to 7 Inclusive) at the Destructor Depot, 
Lower TooriNo 
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A 

B 

c 

D 

E 

F 

G 

H 

I 


WESTjnNSTER — POPUIiATION, 182,977 
1900 

Horsfalls top fed diicct charged 
C 

I Babcock A Milcov 
90 feet 

Steam Jet B!o»erb 
Works purposes oiUj 
72 tons 

II 5d 


The cost of this installation as origmilly aiTanged was aoout 
£10,000 Tlio complete details of a test conducted by Sir J W 
Bradley, MICE, the city engineer of Westminster, are here 
given 


Date of Test — 

duration of lest 
Numbci o£ ttlU m u><. 

Total grato aita 
hoturc of lUfubc 
Numb(.r of liieincn ami 
a\trnt{ ittt^eicr<lay 
Number, bizi. nnd tjpo of 
boikr 

IotalM(if,1it of llcfubcbunatl 
total »ziglit of Hefubebiiriiid 
]Ki cill per 24 lioitis 
lotal ^v light of Itcfusc buiiiid 
jiir r<quaro foot of grato 
ptr liour 

I nbour co^t per ton of itLfti ''0 
liiiriiid 

I’iriintngi of Clitil ir iincl 
A*.!! 

^linn Stinm I’rt — lure 
Minn 1 iihI ltin{irntnri 
MinnMninl Itn liininrnturo 
AIcnn I« in|ierntiirL bdniiil 
boilrrH 


Doccmbei 2 to 4 1002 — 

45} liours 
G 

252 b<iuarc fict 
Hon»t tiodt and innrKtt 

>9 bloktrH at 'lo« loth i ti wool 
4 Topinen at 27« Td lailipiriMck 
11 Babtocl AWileox with 1 420 sq ft 
/ of liioting Rill face 
138toiHl6cwt Iqr --31082810 

12toiib5cwt 1 ai 8 1b =27 470 lb 


27 21b 
II 5c/ 

24 0 per cent 
125 lb 
48*1 

O^ir 2 000'» 1 
500* 1 
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DDSTRUCTORS IN TIIH MHTnoroUTVN llonoUGIIS 


WooLwicu— Porn ixios l IT.ITS 


Two INST\II VTlONS 


i 

noh\ irh 

I IlHIlot' S(] 1 U 

A 

is n 

10m 

IJ 

I r> 1 r s top f«Hl 

M Mnitn m fr ril hiui 1 f st 

c 

r 

12 p-ftli’s 

D 

— 

1 ilnl>cf)rk A il<’ox 

L 

IfO feet 

SO feet , 

I 

Nnturnl tirauglit otil) 

St«»m j t l)lonfp<i 

G 

— 

1 l<Ttnc 

H 

10 tons 

RO tons 



Fto \\OOtvaCH|(ri.l,M<<TFVn) Dr''TR\f^OR 
In Cimrse of Frr Iktit 


InstalKtion No 2 i««oneof the largo'st De?tnictors j ct erected 

in tins countrj in combimtion wath an electricity works md it h 
of a \ erj comprehensu e clnricter 

Fig 52 shows the Destructor cells and boilers in course of 
erection while Tig 51 is an externa! -view of the buildings 
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REFUSE DISPOSAL AND POWER PRODUCTION 


A cimkcr bnck-maUng plant, and also a cimkcr flag press, 
both dcaigiiecl by Messrs Alexander, of Leech, are provided, and 
^\iU serve to utilize the clinker 



FlO '53 ^toOLWlCn (PLtJlSTEAI)) COMBISED DCSTBlrtOn AM> ELECTWCm 

\\ ORK8 
Tiea o( BulMlnca 


I9S 



Chapter XVII 


REFUSE DESTRUCTORS IN UNC5L\ND AND WAEUS 


AcCim.GTOS ^IUMCIP\L ConP0R\TlOS— Roi'UI vtiov, 


E-\V 

\ 

B 

C 

D 

E 

F 

G 

H 

I 

J 


1900 

lloisfnll top f«l III sitiRln 
G 

2 Lflnca^liirr 30 ft x h ft 
250 f<ot 

Steam jet bIoM< rn 
riectric livKtiiig 
GO tons 

25 




I N connection with this installation a somewhat no\tl do. 

parture from the usual practice was made, by arraiicmy 
supplementary coal fired grates between the colli and tho hoih 
so that the boilers might if desired be fired with coal m addition* 
to the Destructor gases, or m the event of non delivery of ri fim,, 
coal could he u'sed for the Destructor boilers, e\ cn if tho tclh w( ro 
idle 

^\^ule this practice has become quite common w ith watt r tuho 
boilers the arrangement had not hitherto been tried with t||„ 
Lancashire tj-pc of boiler 

In addition to the two Lancashire boilers m connection with 
the Destructor one Lancashire boiler is also mstalUd for 
firing alone Among the Destractor accessories is a cotnj^j,, 
screening and crushing plant for turning the clinker nilo 
marketable product The total cost of the Destructor binldjng^ 
and clumnej , but exclusu e of the site, w as about £8,000 
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REFUSE DISPOSAL AND POWER PRODUCTION 


The power equipment of the Electricity Works comprises 
6 Willans & Robinson & Browett Lmdley engines, the total H P 
being 970 , the engines are direct coupled to 5 Jolmson & Phillips, 
and Lancashire Dymamo Coinpan3'’s Dynamos, having a total 
capacity of 580 K W Chloride battencs are also pro^ ided, hav- 
ing a capacity of 750 ampere hours 



1 1 I 54 Vcriwstvtos CoMBiwrr* Dfstrcctor as;> Eurcrincnv ttoRKS 
riin 

The figures of a month’s log arc here given, ns also some 
detaiU of the official test 

Fig 54 shows the general arrangement of the cells, boilers 
and supplementary coal fired giatcs, botwoen the celU and the 
boilers 
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REFUSE DESTRUCTORS IX EVOEWD AVf) r, Uf 


AccniNOTos CoRroRVTiov EmTiirir^ A*:f» 

W’Ol KS 

Loo FOR THf MONTtl 0» Xf»M MISTt I'KpI 


I 


I)r>Htn>rlorH i 
4')'» 


^unclnj 


'iO'l 

MG 

825 

R45 


TotAl 

for 


« rksfii* 


WMk. 

4.28G 

r)<stni<‘torH not ' 

715 
802 
f24 
704 
805 

084 4 814 

Df^tnictori not working' 
504 
008 
720 
782 


. 21 

944 4 f01 T f,.,„ 

24 

Snnl^n^ IVslmctors not working 

25 

014 

20 

745 

. 27 

"01 

28 

8f5 

. 20 

010 1 

, 30 

] 039 5 003 I J3J1 


18 700 1 11 ris 




ll» llofii'.i per unit KPiioratwl — 112 0 lb 

Mo<it nnit'< peneratetl jn one daj I 070 nmtx 
Highest lond oh«er\eil during month 472 Atnjxres nt 235\olt^ 
riectrienl H I’ 

Total uiiit‘» generafeil for 24 dn^« 18 790 
A^c^nge per da% 783 umti 



REFUSE DISPOSAL AND POWER PRODUCTION 


Opficiai, Test 


Date of Test 
Duration of Test 
Number and type of Cells 
Total Grato Surface 
Nature of Bcfuse 

Number and tjpo of boilers 
Total heating surface 
Total quantitj of Rcfuscbiirne<l 
Total quantitj of Refuse burned 
per cell per 24 hours 
Total quantity of Refuse burned 
per cell per hour 
Total quantity of Refuse burned 
per sq ft of grate per hour 
Cost of Labour per ton burned 
Total ^\ate^ e\apotatcd 

per hour 
per lb of 

Refuse burned at Feed Temp 
TotnH^ateresnporatcdperlb of 
Refuse cnlculatetl from and 
at 212*1 

Total amount of Residual, Clm 
ker ashpit dust flue dust 
rercentngo of Residual to Refuse 
burned 

Mean Steam Tressuro 
Feed Temperature 
, Alain Flue Temperature 
, Temperature behiml boilers 


April U and 12, 1901 
32 hours 

6 Cells, smgle row, top fed 
J80 square feet 

Unscreened, ashpit, liouso, trade 
and market 

1 Lancashire, 30 ft x8ft diameter 
About 1,000 square feet 
J17.84Clb 

21,424 lb 

892 lb 

29 7 lb 

135 C24 lb 
C 1C4 lb 

1 151b 


1 39 lb 

41,055 lb 

35 5 per cent 
185 lb 
50* r 

2 000 *] 
500*1 


Aldershot Urb t> District Codncil — Ciahl Potul \tion, 14,2-18. 


S W 
A 
R 

c 

D 

D 

I 

C 

II 
I 

Actual annual paMng m coni 


1001 

AlcUniins front hand fed 
4 Crotes 

2 Cornish H ft x4 ft 3 in, 
70 feet 

Steam Jtt blowers 
Senago pumping 
II tons 
I* Id 

£300 
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Rnrusc DrsTRUcroRS in tnglvnd and wards 


Tlu'i i<i ono of the feu tnstntl'ition‘( in tht<» counlr^ Mlicro 
Destructor colU lia\e been niliptod to lioilern ntul 

chimnej Tlie two Cornell boilers Imd been preiiouilv fired 
w itb coil for t\\ ent\ \ eirs Since the Destructor w is erected no 
coil wliateicr his been used and tins in spite of the fact tint in 
time of storm the normal flow (750 OOOgillons) his been frcrpientl} 
trebled 

In addition to the saiing m fuel cost an additionil ecoiionn 
his been effected h\ the utihrntion of the clinker on the hictcni 
hods coke and coke breeze hi\ mg prc\ lousl^ been purchased for 
filtration purposes 

The total cost of the Destructor mstnllition including the 
necossarj structuril iltoritions inioKcd was about £l 200 
The idditionil cost of burning refuse is compircd witli the hbour 
cost for burning coal previous to the installation of tlic 
Destructor is gi\cn as ‘lid per ton of refuse destrojed 


Askton TODER Rise ^lusiciriL CorroR\TJON — P oiumtion 
1 4*1 KUO 


A 

]) 

c 

D 

F 

G 

II 

I 


1001 

HorsfnlJ top fed 
0 

2 Miillitubiilar 
Stoaiii Jet Dlowcrs 
Cleetric trnctiun 
30 tons 
II rrf 


Dour Lancishire boilers arc also instillctl which ire fired witli 
coll alone one of these boilers being ilwajs m use at tlie sime 
time as the Destructor fired boilers 

A senojis mistike wis made in selecting nuiltitubular boilers 
for a combined station of this chinctcr and the experiment is not 
hkcl) to be rcjicited A common stciin miin being used for 
both the Destructor boilers and the coil fired boilers it is tlicre 
fort impossible to accuritelj tlctermine the number of electrical 
units genented from the refuse but Mr Neville Appelbee the 
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RErUSE DISPOSAL AND POWER PRODUCriON 


Electrical Engineer considers the combination of the Destructor 
with the electricity works to be serviceable 

The power equipment comprises 3 Browett Lindley vertical 
compound engines and 2 Beilis engines the total H P being 
2000 with Sabers and Siemen’s dynamos direct coupled Jiawnga 
total capacity of 1 200 K W 

The following figures for the second year’s working (1902) are 
interesting — 


Load Factor 
Fuel Cost 
Works 
Total 
Net Profit 


17 II per cent 
G9 per unit 
I IS , 

1 -iS , ,, 

£278 


Aston AIanor JlfcrNrcrrAi. Corporation — Population 77310 


A 

]} 

C 

1) 

r 

1 

o 


II 


I 


Two Instillations 


1892 

t rj or top fed 
8 

I 'Miiltitiibulnr 
IC) feet 

Steam Jrt Tllonors 


1901 

Sterling top fed 

•1 

2 Ilalicocl S- \\ ilcox 
Saint* rhiinnev used 
I ans 

Works purposes penernibt 
clinker eruslier morlnf 

mill lipl ting and engine 


75 tons 

lid lltf 


Atiiehton UnuAN District Councii — P oruL\TioN 10 211 


A 

n 

c 

I) 

I 
1 
o 

II 


1002 

Ilocnnn back fed 

0 

1 WntfT Tube 
DO feet 

I Rn 

Siipi Ii«I to nn adjoining Innndr} 
10 tons 
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REFUSE DESTRUCTORS IX rNGLx\XD AND WALUS 
B\^GOR MuMCiru. Corporation— l’oruL.\TiON, 11,770 
1000 

Mcldrum s UoatHfin A Dcas top ftd 

1 Homsbj \NatcrTubc 
80 foct 
ban 

1- Icctric li^l tin;; 

1 \\ jntcr months — H toiH 
Suininor —0 ’> 

lit 4d 
20 

One Homsbj \\'itcr Tube boiler is aUo installed for supple 
mentarj coal firing as maj be noccssarj Ou mg to the Destructor 
cells being erected after tlie boilers and generating plant had been 
installed it Mas not possible to place the Destructor in the most 
suitable position for securing the maximum benefit from the stmt 
for pOMcr production It is therefore not surprising to find tliat 
the a\engo number of electrical units generated per ton of refuse 
destrojed is gi\cn as 20 onlj 

The power equipment of the elcctricitj works comprivcs 1 
^\lllans engines thototalHP being 4C0 tliescarediretteoupkd 
to dj naiiios of SIcssrs Fowler & Halls make the total eapacit\ 
of the same being 270 K W 

R\ru\ Uru\n District Council — Poiulvtion 27 000 
A 1901 

H Ntirhng top fed 

C 2 

1) I IJnlieock &. tVilcoi^— 1 741 sq It of Iicating surface 

1 loO fett 

I- I- an 

C Mortar mill fan engine works ligl tmg 

I \l>ont 1» 31«f 

The cost of Destnictor and boiler was £2 70^ chimnej £1 805 , 
the total cost, including buiIdmgN and site, being £S 541 
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REFUSE DISPOSAL AND POWER PRODUCTION 


Electrical Engineer, considers the combination of the Destructor 
with the electricity works to be serviceable 

The power equipment comprises 3 Browett Lindley vertical 
compound engme't and 2 Beilis engines, the total H P being 
2 000 ^\lth Sayers and Siemen’s dynamos direct coupled having a 
total capacity of 1 200 K W 

The followng figures for the second j ear’s working (1902) are 
interesting — 


Load Factor 
Fuel Cost 
Worlta 
Total 
Nob Profit 


17 11 per cent 
G9 per unit 
1 18 
1 48 
£278 


AsTOI, Ma\OR AtoNICIPAL CORPORATION— -POPULATION 77 310 
Two Installations 


A 1802 

n Frjcr top fed 

C 8 

1 ’Multitubnlor 
F 105 lect 

E Steam Jet RJo\>or» 

G — 


II ^ 

I lid 


lOOJ 

SlerJing top fed 

4 

2 nnbcock A iIco>: 
eliiuuvej used 

I ans 

Works piiq’oscs pcneraltj 
clinker eriislicr mortar 
mill Igliting and et 


73 tons 

lid 


Atherton Upran District Councii. — Population 10 211 


A 

n 

c 

n 


o 

H 


1902 

lleenan bncl{ fetl 

1 W atcr Till e 
90 feet 
1 an 

Sii| ph«l to an adjoining laundO 
15 tons 
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REFUSE DESTRUCTORS IN ENGIAM) AND ^^ALKS 


Bv^ooR AIuMCir u. CoRroi.-\TiON — 


E W 

A 

B 

C 

D 

E 

F 

O 

H 


J 


1900 

Mrldnim b llrnninn A top fixl 

I llomb} WaUrTiiW 

SO fc(t 

Fan 

Electric li^litin^ 

|\\ inttr montiH - S toiM 

\Sumi»cr —9 > 
i« it 
2(t 


One Homsbj Water Tube boiler is nl'O instilled for Kupplc 
mentirj coal firing as ma> benecessarj Owing to the Destructor 
cells being erected after the boilers* and generating phnt had bttn 
installed it was not possible to plaec tlio Destructor in the most 
suitable position for securing tlic roaxiinuin benefit from tlic khuc 
for power production It is therefore not surjinsing to find that 
the a\enge number of electrical units generated per ton of refuse 
destroy ed is gi\ cn as 20 onl> 

The power equipment of the electricity works compri‘>{s I 
Willans engines thetotalH P being 450 these are diriettoujikd 
to dynamos of Jlessrs Fowler A. Hall** luakt the total eapacite 
of the same being 270 K \V 

Rabr\ Urdvx DjbTPiCT Councii* — P oinjLvTiov 27 000 
^ 1901 

J* SUrling tep fed 

C 2 i 

1 DsIkocK a at ilcox — I 74 1 fcfj ft r f I < uving feurfacc 
I KO fitt \ 

!■ tan ^ 

^ Mortar inill fan engine works lif.}iling 

2o tons 

^ \boiit SJtf 

The cost of Destructor and fjoilerwas £2 701 c}iimney£l 
the total cost, including buildings and site, being £8,511 



iimvhj: DISPOSAL akd powpr pROoucrrox 

l3\rKOSS IN TupnesS, MuNJCIPVL COIUORVTIOiS.'^POPUL.lTlON 

E 57,586 

A Destructor of the ‘Hecnan” back fed tjpc « now in 
course of ertctjon liere oomjjrismg two twin cells and one 
Lancashire tube boiler 3hc power will be full> utilized Dt 
electrical purpose'! 

Batw Mivicrpu. CorrauxTiON — Dopirt-iTiov 4&SJI 
A l89o ftnd 189a 

t\nriJe>'S top fed 

c lo 

1 NlultituboJar 14 ft x 6 ft 

f 155fei.t 

F Ian 

Q C{ nkci cruder nwttar mill nticl fan engine 

13 tons 

I U Od 

Originallv a Ion fempeinture Destructor it was fowufl 
necessiaiy ibout two jtars &inct to flppl} forced ilraupht to tli^ 
cells «i}f3 also to carrj out otJiir iniproacnRnts, maolMOg 
CNpinditurt of over £2 000 Ibo ongjnal co^t of t^io in&tnlDticiH 
euJusut of Mtc MIS. fO 006 , a 1 



nCrUSE DKSTRUCrOUS IX KXGI.WD AXl) WAI.r.'' 

D . 1 IJabcockAWilrt'N— f« ‘'f li<nlitii;i-iir(n«^ 

E 120fcctx'»ft 0 in , HiUnmJ tlmiii t< r 

F &tcam Jit lUo«ir«. 

G Lk'ctnc Iipkting 

II 24 tons 

1 1« Oi 


Tliree additional coal fired Babcock L W ilcox boilers of Piniilir 
capacitj to that already mentioned arc proMdwl, and nl«o a 
Green’s Economiser The power equipment of the htation com- 
prises 2 200 n P , and 1,100 H P Bellis engines direct coujiled to 
a 2 12oK W and 1 GOK W Fowler Alternators also one Browett 
Lindlej engine direct coupled to a Johnson A. Phillips Alter- 
nator of 250 K W capacitj 

As coal fired boilers arc aUo used iluring the load, it has not 
been determined what power is actually jiroductsl from the com- 
bustion of the rcfuic Unfortunatel> the Ilestruetor cells m this 
instance, as at Bangor, were not erected sufTicientl^ close to the 
boilers to secure the best re*suUs in power produtlion 

Some details of an eeaporatne test earned out in S< ptcmhir 
1002, are here gnen — 


Bata of Ti-st 

Duration of Test (olarUsl 
from coki) 

Kuinbir ami tj-pe of C< lb 
Total Grate burfaci 
Sj stem of I orciil Draii^lit 
Nature of Ktfast. 

Iiuinbir of oml 

a\ira„L sia^t |»tT «loy 
Numbir ami tj [m. of JknkTB 
Total quantity of Jt< fus« 
burmil 

Total quantity of iUfuM 
burned ptr ctll jnT 21 
kours 

Total quantity of Itifuw 
burned pir aquarc fixit 
of (rrato por Jiour 

[ Total t\at(r oiapejratet] 

I hour 


ScpteinlMr 10 oml 20 lOffJ 

18} lioura burning 10} i xap 
TI»ro« mII hiitfti' row ba»k f'll 
y<) fis I Mpian 

llorafull O, H Full III hluiiii 111 mi r 
llousi , Hliop ami iiiiii Ji (.aril ri 

I our nt ’in 
1 wo Wuti r I Ilia 

2jtoiiH 1 I Ml S qrx 1 III 


lOtorw I7(wt 


lb 

28toua‘ifut I qr 8 Jli 

1 Um H ( wt 1 qr J lb - I 8 J7 lb, 
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REFUSE DISPOSAL AND POWER PRODUCTION 


Total AVater evaporated per 
square foot of heating 
surface per hour 1 14 lb 

Total ater c\ aporated per 
lb of Refuse from and 
at 212 " F or 100® C 1 5121b 

Mean Steam Pressure 145 lb 

Feed Temperature 
(Tank) o7" F 

Mam Flue Tcmpernturo^l 700® F 

A feu extracts from the ofTicial figures of tlie first year’s uork 
ing (1902) are here given — 



REFUSE DESIRUCTORS IN ENGLAND AND WALES 


Birkenhead Mumcipal Corporation — Population, 111,102 
TS\o Installations 



1 j 


A 

1804 

1890 

B I 

Frjer top fed 

AV arner top fed 

C 1 

12 

12 

D 

1 

I Multitubular 

1 Babcock A, \\ ilcox 

1 Multitubular 

E 

180 feet 

180 feet 


Steam Jet Blow era 

tano 

G 

Mortar mills and forced 

Mortar milU and forced 


draught 

draught 


1 90 tons 

90 tons 

1 

1 10 21d i 

1 ! 

10 2W 


Jfortar sells freely at<isGd per ton and jielcls a fair profit 
Tlio total expenditure m connection witli the two installations, 
but exclusire of cost of the site, was £22 ”74 


Birmingham Municipal Corporation— Population, 522 204 
Pour Installations* 


fttalHcll MoDtjfeUL Mim) llvttun 1 ark at M itt.oiier> St 


1H77 
iTjtr 
top fill 


1870 

Onn 


1870 

Own ilwigii 


IC Alulti tubular niul J <> alluwaj 


no fwt 


-‘00 I.-i t 


Scrt'ciiitig iiiul lutMng ninnuri (IriMtv 
I’uudnltt plant inurtur I milN work 
hho]>| inaclimci> | 

Tt lal 4101 


18D0 

I 1 r>tr In 
I proMtl top 1 
I l-‘ 

2 LancasI 
10 > bit 

LJ itrit lipht 
iiik of workf 


‘ Tw« 1m ( « lU oiiK an 111 oprratioii at on« turn 
* ^ Add i onal iii'-taUationi an now ct rucmplattiL 
209 



REFUSE DISPOSAI^ AND POWER PRODUCTION 


As M ill be ob&er\ ed, Birmingliam is w ell equipped for the final 
and sanitary disposal of its refuse It is true that a large number 
of t!ie cells m use do not conform to modern requirements, many 
having beei in usefor upvvardaof twenty years, but large modern 
installations are being erected as circumstances warrant, and 
doubtless m course of time the original cells, having seived their 
purpose will be dismantled and replaced by modern cells 

It IS inti resting to observe that during the year 1902, no less 
than 120 000 tons of refuse was destroyed, and that 5,805 tons of 
roiigii clinker and 4 806 tons of screened clinker w ere sold to 
contractors 


Bl.v(kbuun AIuMcirAL CoRionvTioj. — PoruLVTiOK, 129,210 


Pouu I>ST\Ll,VTIONS 



1 ‘ 

1 ^ 

*1 

4 M 1\ 

A 

1 1879 IVJO 
, ami 19011 1 

I 1900 

IJOl 

1003 

n 


1 Mddruins ' 

!Iu nan n 

llicnaan 


top b (1 

front liaiul fid 

bud fid 

back fid 

c 

1 io 

2 grnl«-s 

(> 

8 

I) ' 

1 Aliillitubular 

1 [ nncnslun 

2 \\ ntir tnbt 

2 Lnncasliirt 

i 

300 (lit 

T-ifia 

150 ftet 

ISOfict 

h 

— 

Sfimn let 
Hlunirs 

1 an. 

1 

1 an 

G 

Mortar nulls 

Mimitipnl 
Morl shops 

1 maiiiiiurj 

j Supplied to 
^as worl s 

■\\ atcr 
piunpuig 

U 


1 r> 

^n 


1 

i lof 

1 !!•/ 

KUd 

— 


riic co>it of in'itnllation No 2 vins £1 200, ns agamst 
£9,000 for No *1 in‘'tnlia(inn, and a proportionally higher sum fof 
installation No 4 Tiic first installation cost £10 721 

It pboultl be not* (I that atcam power is supplied to the G*i^ 
Works whicb adjoin instructor No 1 For tins steam the Gvs 



REFUSE DESTRUCrOKS IN ENGLAND AND WALES 


Committee pay a Scavtiiging Committee the sum of £300 per 
annum 

Some interesting details of an c\ aporatu e test uith this plant 
are here given — 

Date of Test Maj 15, 1901 

Duration " liours 40 minutes 

Cells in use 4—2 twin cells 

Total grate area 120 square feet 

Total heating surface of boiler 2,400 square feet 

Tj'po of boiler Heonan’s Patent Water Tube 

Total Refuse burned 31 C82 lb 

Total Refuse burned per hour q\ crage 4,159 S lb 

Total Refuse burned per square foot 

grate per hour J4 CC lb 



4ir ill Hlukiiikn (Oshmixsk) DrsTiuc-roR 
Ci»<«»«rUiDtinusbe<Mi*D<l l!> I r 


Ri in-K burniil pi r |H r hi ur 10151b irUiwt 0 qr 
Rate of litiriung rni*niitj |Hr nil 

)Kr 24 hours lOtins ITiwt 2 cjr U 

Total clinker and fin ash 10 Oo2 lb 

I’crcentapt of clinker ami fim asl 

to charpisl n fus* 25 % p< r 1 1 nt 

TinuHratun of combustion oliainlier 1 hOO’ h 
Tonij'crature at clmniiit Iwh “W’ > 

Ti injHTature of fixxl water m tank 59’ K 


21 


REFUSE DISPOSAL AND POWER PRODUCTION 


Temperature of feed uater after 

leaving exhaust steam heater 116 5“ F 
Temperature of eliargmg floor 70" F 
Temperature of clmkenng floor 79" F 
erage steam pressure 122 3 lb 

Total water evaporated 36 2211 b 

Total water evaporated per hour 4 724 7 lb 
Total water evaporated per hour 

per square foot heating surface 1 96 lb 
Total water evaporated per lb of 

refuse actual 1 135 lb 

Total water evaporated per lb of 

refuse fiom and at 21D®F I 297 lb 
Percentage of CO^ (approximately) II 87 per cent 


Fjg 50 IS a cross section through the boiler, cells and hopper at 
No 3 mstallition which, however has been somewhat modified 
since 


BLlCKrOOL 'MbMCIPVL CORPORATIOV — POPULVTION 50*130 

ro0B Instaplations 

E W 



Ng 1 

1 No 2 

ho 3 

ho 4 

A 

ISJO 

^ J89r 

180D 

1903 

U 

Irytr 

Ilorrifall 

Mason h 

ilurs>fall 8 

1 

top fed 

top fed 

gn->ificr 
top fix! 

direct 

chargtxl 

^ i 

8 

1 •* 

2 

r 

I) 1 

1 Multitubulnr 

I Multitubulnr | 

1 Virtual 

2 Babcock A- 
U iJiox 

{ 1 



' llCftx^t 1 

— 

200 feet 

f 1 

' — 

btiumJit 1 
Blowers ' 

Strain Jrt 
Blowers 

blram Jit 
Blowers 

0 , 

1 


— 


f lecfrjc 
/ iglitlliR 

H 1 


32 toim 

8 tons 

— 

I 


I« rjef ineliid 
trig sii|M rvi-tion 





— 

_ 

— 


\\ ith a jiopiiJntion vfti^ «np from 50 000 to 120 000 in the Rc'i'on 
ninjile destroying capacity is demanded and it will be- obserted 




REFUSE DISPOSAL AND POWER PRODUCTION 


Temperature of feed water alter 

leaving exhaust steam heat^ 116 5° F. 
Temperature of cliarging floor 70“ F. 

Temperature of clinkenng floor 79“ F. 

Average steam pressure 122 3 lb 

Total uatcr evaporated 36.221 lb. 

Total uater e%aporated per hour 4,724 7 lb 
Total uater exaporated per hour 

per square foot licatmg surface I 96 lb 
Total water e\aporated per lb of 

refuse actual . 1 133 lb 

Total water evaporated per lb of 

refuse from and at 212“ F 1 297 lb 
Percentage of CO^ (approximately) 11 87 per cent. 


Fig 5G 13 a cross section through the boiler, colls and hopper at 
No 3 installation, which, however, has been somewhat modified 
since 


Blvckfool Municipal Corpoilvtion — Population, 50 330 
Four Install,\tions 


E 



1 i 

No 3 

So 3 1 

No 4 

.V 

1890 

189G 

1899 

1003 

B 


Horsfall 

Ma»on’^ 

Horsfall s 


to]i frd 

^ top led 

gBsifltr 
top fed 

tlircct 

1 charged 

C 

s 

1 4 1 

2 

' G 

D 

1 llluhitiibidar 

^ 1 Miiltitubiilar 1 

1 1 Vertical ^ 

1 

2 Babcock A. 
Wdcox 

r. 



1 llCfiit 

1 

200 feet 

F 

— 

StiumJit 
Blow era 

1 bUnmJet 

1 Blowers 

Steam .let 
Blowers 

o , 

— 

— 

— 

Klectric 

Lighting 

u 



32 toutt 

R tons 

— 

I 

“ 

Id 6}i/ incltid 
iiig f>u|>er\ ision 


1 


With n jiopiilation varying from fin, 000 to 120,000 jnt lie season 
imple dc'itrojing cajncily is clcmandctl, and it will be oliscrtcd 





REFUSE DESTRUCTORS IN ENGLAND AND WALES 


that at Blackpool, witli its many and varied attractions, Kamtatlon 
has been kept carefully m mind 

As showing tlie class of refuse wliicli has to bo dealt witli dtiiltig 
the season, it is interesting to note that no less tliati two tons of 
paper is collected everj dnj within n lialf inilo nidius of llin 'I'own 
Hall The fourth Destructor iiiHtallatioti will uiuloiibli dly jiioyo 
to bo very superior in c\ crj respect to thono pri vIouhIv (|m(m| 


SIrNicrr vl ConrORAxioN— Porur a i ion, 

Four INSTVIIATIOSH 


171 



j Some details of an evaporative to^t with (No I) l|oiif,i|(V 
1 Destructor at Willington Yard arc here giv en — 

I 

I Drtto of tf»«t Aiifn*'! -• Hio/ 

I Duration of tost 22} limir* 

» \uinlxT of rolls iisoil 8 

TotM prato fth A of coils JlO equarn f™H, 

J \uinlKT and Ij-jn of rs U'<sl 2 rinlxxK-k A \Vil 

I ToIaI lioAtinp surfact of boilers 2 852 Aquarc fis't. * 
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REFUSE DISPOSAL AlTD POWER PRODUCTION 


Uei;;!!! of RcfiL«c desfroved per cell per 



hour 

1.07S 

28 lb 

Uncht of Itpfu5p destroyed pw square 



toot of grate surface per liour 

35 g: 

lb 

\\attT e\ apt rated per lb of Befu-se from 



and at 212 T 

Sib 


Mean Stcaro Pressure 

nc5 

lb 

Higiii-st temperature m inatii flue 

2 000 

’F. 


I’n< ntnpt of rosicliit to refM-»e 37 3 per cpnt 


Die general arrangement of Meldrum’s Destructor (No 4) at 
HacJvcn Sou age orlvs lU be seen b\ referring to the block phn 
(Fig 55) Tina IS the moat modem and complete installation m 
this country for dealing mtb Sewage Sludge 

Tlie sludge is pre‘:sed and so reduced to one fifth of its original 
hulk butwhen readj for destruction still containssixtj percent of 
moisture Two thirds of «ludgeare destrqj ed to one third of refuse, 
and from tin's raivturo sufficient power is obtained to operate the 
pumping plant sludge presses, lime mixers convey or plant, and 
also for the electric lighting of the vorks and the manager’s 
house 10 arc lamps and 41 mcande<<ent lamps being provided for 
this purpose 

f5ome interesting figure^ are available w Inch w ill serve to clearl} 
show how the two old Destructors in Boltpn ha\e been operated 
profitably as the result of tlic great demand for mortar produced 
from the clmkcr 

The following statement for the year 1901, and referring to 
the old Destructors only , will doubtle'>s be of interest 


Tiitnl rjimnlK^ of rpfiw doslroyod— 33,62SJ ton"* 
ttillincton ^anf IlrstrHrtor mortar mnkmp 
AfaUi niul nj|(f — 


£ jr if 

O ti.iH “ Coininnn mortar at . It per ton 1,837 10 t> 
> .. ‘“'(KHinl , a» 8</ , 111 fl 8 


«t of M, rinr nakin;; 


£i.{i32 in ft 

1,S7G -1 11 


Si4 


llatniirt 


£57C 11 0 



REFUSE DESTRUCTORS IN ENGLAND AND WALES 


Back o* Tl>e Banlv Destructor, mortar innlung, 

Made and sold — 

£ t d 

6,881 tons “Common mortar at 5« per ton 1,470 fl 0 
2S8J ,. “Special ’ , , 6t 8d „ 95 5 0 


Cost of mortar making 


1,5C5 10 0 
1,100 0 0 


Balance 


£459 0 0 


SOMUAlli 

Total weight of mortar made and sold 

Total re\ enue from sales 
Total cost of manufacture 
Net profit from sales 


13,fiG5J tons 
£ s d 
3,518 0 8 
2,482 4 11 
1,037 11 9 


The profit on the manufacture and sale of tlie mortar, according 
to the above figures, is such as to provide for the greater proportion 
of tho labour cost in connection uith the destruction of over 
33,500 tons of refuse Nor are the results obtained during the 
year 1001 exceptionally good, for in 181)7, after paying the 
tt ages cost, and also for hme and water, tools, and current repairs, 
the sales of mortar yielded a net profit of £l,3C0 Os 2d .which sum 
sufficed to paj the whole of tho wages m connection with the 
Destructors while still lea\ mg a balance of £120 15? Gd 

Ton mortar mills are in constant use, the mortar is m great 
demand, and, as will be observed, at a pajmg figure While 
perhaps this ca^e is without parallel, jet in eaerj case where 
mortar is being made and sold a profit is being realized 

Boon r Mumcii’al ConroBATiON — Popul-stion, 58,500 
A IS93 

11 Ixtcal design, intxlifitxl IrMr 

C 1» 

D 1 Multitubuirtr, lift 8 ft 

r 170 fixi 

F _ 

0 Clinker cni'lirr and mortar miUi, 

11 so Ion-,. 

1 llld 

2*5 



REFUSE DISPOSAL AND POWER PRODUCTION 


The total cost of this installation was £9,000 The clinker is 
fully utilized, a Musker Flag plant being installed in addition to 
the mortar nulls 


BoURNE'MOUTU JIUNICIPAI. CORPORATION — POPULATION, 47,003 


A 

II 

c 

1 ) 

r 

F 

G 

II 

I 


1887 and 1801 
Wnrncr’s top fed 
G 

None U'^ed 
no feet 

Natural tlrnuRlit only 
No pow er available 
30 ton<< 

Od 


1 his IS one of the few remaining installations m this country 
uorkmg uith natural draught alone Additional cells are badlj 
needed, and these should be of the modern liigh temperature tjTJe 


BntDroRD Municipal Corpor\tion — Popuiation, 279,707 
Four Install \tions 



N > 1 1 


No 3 

No 4 f U 


linmn ertonStrrot I 

n fTe Itna 1 

1 So rtJ rot 1 I ano 

Siint n Ico It"' 

A 

1807 1 

1801 

1002 

1001 

IJ 

Horsfall 

I’ry cr 

Horsfall 

Horsfall 


top fetl 

top fc<{ 

top fcil 

top fid 

C 

12 

R 

r> 

12 

1> 1 

2 Mnltitiibulnr 



— 

2 Habcork A 


inch II ft x8ft 



ilcox, inariaf 





tj-po 

n 1 

180 fcrl 

ISO foot 

ISO fi rt 

— 

1 

Sfcnin T< t 

Stonin let 

Strain Jot 

Steam Jet 


ni<n«<rs 

IIIOWOTM 

151t»«( rs 

nif>«crs 


\\ orks 

\\ (irl s { 

1 It orks 

ricctrtcitj 


piirjiosos 


pnrposis 


II 


— ' 

— 

120 tons 

I 

1 M 

— 

— 

— 







216 



KEFUSE DESTRUCTORS IN ENGLAND AND WALES 


Installation No 1, kno\\n as Ilnmmerton Street Destructor, 
originally comprised a twelve cell plant of another make erected 
in 1880 and 1882 Nine jeais later forced draught was added 
to tho twelve colls, Aihich in 1897 were rebuilt bj the Horsfall 
Company 

Tins installation secured great prominence owing to the enter- 
prise and unceasing labour of the late Mr John Mclaggart, the 
well knowTi Cleansing Superintendent of Bradford Mr JlcTag- 
gart’s work will be long remembered in Bradford tending as 
it (hd to revolutionize Refuse Disposal, more particularly periiaps 
m the economic utilization of the residuum 

Some details of an cxaporatuc test with this plant are here 
guen — 


Date of test 
Number of colU 
Tjpo 

Duration of test 
Nature of fuol 
Number of men einiilojo<l 
NVnges 

Total quantity of refuse bumesi 
Total quantity ofrofuv bum<:Hl|»er 
cell per 24 hours 

Total cubic feet of refuse lnirne<l j>er 
ctU |XT 24 liouiN 

Total quantity of n fuse biimesi i'' r 
cell ]H r hour 

Total quantity of n fuse Immi il |k r 
nquare hxit of tin pmU |>i r 
hour 

(’ost tif IniMiir |H r ton <l«Mro\e«l 
lotnl u<i):ht of »nt< r ) \n|M>nilaHt 
Total of wntir e\B|H»rat«xl 

jxr hour 

Total of nnt<r tsajxjratixi 

l^rcll jwr hour 

\\Bt«r < \n|x^rnt<-<l |t< r Ib ofnfii'* 
I nni.Hl 

Water < \nnomt<xl jxt Jb ofnfiw 
biinicsl fn 111 and nt ^12 I 
Weiilbt of eliiikcr j'roibieisl 
W«i.ht « f tun a'hirmbm'ai 


Tune 24 to July 7 lOOO 
12 

Horsfall a back to back 
278 bonrs 

Mi<hl< n. market and dry refuse 
12 furimci m< n. 0 eliargers 
hunmei men 28», chargors 25« 
2h**fi'12ulb -1 2)1 tons 

>0 B37 Ih -0 3 tons 

*.13 feet 

^^s lb 


It lb 

W,/ 

J in t«M* lb 
7 771 u. 

4 I '.lb 
7nib 
s «.2 11 . 

Sl7 '.ir. II. - 3r.l OCtons. 

24.''3oll. - U’lnitons. 



RCrUSC DISPOSAL AI?D POWER PRODUCTION 


Weight of flue dust produced 
Total M eight of residuals 
Percentage of residuals 
Steam pressure maintained (bj 
recorder) 

Teinperaturo of feed water 
Temperature of gases m mam flue 
Temperature of gases at clnmnej 
bottom 

Average air pressure (water gauge) 
Total I H P per hour at 20 lb 
Total I Xi P pet cell contimiouslj 
1 H P hours per ton burned 


5 0921b -2 07 tons 
850.4.i4lfa -379 05 tons 
29 36 per cent 

fOlb 
00“ P 

1,800“ r 

1,000“ F 
Jm 
387 2 
322 
83 2 


SuiDiAa^ or Weights of Refuse tvken dueino Test 

Tons cwt qrs 

Loft in pit to start with 15 0 0 

I 358 loads of ashpit refuse 1,174 15 1 

01 loads ot market refnao 47 10 3 

80 loads of light refuse 31 3 0 

447 tradesmen s eorts mcropmg 2 cw-t each 44 2 0 


1 313 0 0 

I ess qiiantitj left m pit 20 0 0 


Total 1,29J 0 0 

cwt qr 

Aserape weight of one load of ashpit refuse 17 I 

As i rage w eight of one lon<f of market refuse 1 7 3 

Average weight of one lood of light refuse 7 3 

lb 

One cubic foot of iwlvpit nftiso weiglis 422 

One ciihic foot ot market r« fnso weiglis 22 0 

One cubic foot of light n fuse weigita 19 2 

Oiiring the test the power generateil was utilized in the following mannir 

Cud 

700 uins lacwt 2qr of rnortarmadeand sold inhie 82 8 f> 

142 tens of cmshetl elmlvcraoM 14 14 8 

24'» srjnnre j arcls of ctnverrte flips inBiuifni turts! value 38 17 10 
7 t( ns 7 cwt 3 <|r old tins poUl value 0 15 ll 

Alxiut 4 tons of fish gimiio tnnimfnt turwl 12 0 0 


£148 14 11 

Thewlioleof til water PVApomfetf was mensurisl through a 
wat« r in't« r, hxrsl ilinKl to tl « Ik i 1« r 
21S 




REFUSE DISPOSAL AND POWER PRODUCTION 


Weight of flue <hist produced 
Total weight of residuals 
Percentage of residuals 
Steam pressure maintained 
recorder) 

Temperature of feed water 
Temperature of gases in mam fluo 
Icmiierature of gases at clumne} 
bottom 

V\erage air pressure (water gauge) 
Total I H P per liour at 20 lb 
Total I H P per cell continuously 
I H P liQurs per ton burned 


6 9921b -2G7tons 
850,4441b -379 05 tons 
29 36 per cent 

60 lb 
60“ F 
1 800“ F 

1,000“ F 
Jin 
387 2 
32 2 
83 2 


SuMM VR\ OF Weights of Refuse t vken during Test 


Tons cwt flrs 

Left in pit to start with 15 0 0 

1 358 loads of ashpit refasc 1,174 15 1 

01 loads of market refuse 47 19 3 

80 loads of hglit refuse 31 3 0 

447 tradesmen s carts asoragmg 2 cwt each 44 2 0 


] 313 0 0 

Less quantity left m pit 20 0 0 


Total 1.293 0 0 

cwt qr 

Aserngo weight of one load of ashpit refuse 17 1 

Aserngc weight of ono load of market refuse 15 3 

A\crnge weight of one load of light refuse 7 3 

ll> 

One cubic foot of ashpit refuse weighs 

One euluc foot of marl et n fuse w eighs 2-0 

One cubic foot of light n fuse weighs 1®- 

Duriiig the test till powergenernledsras utilized in the follow inginannfr 

£ « d 

"lOOtons IScwt 2fjr of inortnr maih andaold %ahie 82 8 6 

412 tons of tnishisl clmker sold 14 14 8 

2 1 5 Kqiinrcy anU of cniicreti flags nmiiufaeturcd snhie 38 15 19 

1toiis3eHt 3 «|r old tins sold \ahie 0 !'» H 

\1>ont I tons of flsh guano inniiiifactiirec! 12 0 9 


£148 14 11 

lliewliol of lh< wnleresajiornteil was lueasiired through a Keoni'<ly 
watt r iiw t< r, flxisl din'd to tin tmihr 

3lS 



REFUSE DESTRLCTORS ENGLAND AND UALES 
BsiDroET Mcmcipai. CoEroianox — Po^n-inoN, 5 **44 
The Cojncn have receatlv dec*d€d to ettrt a Tnall De^trncto- 
o*' the Ho^'fall tvp* 


Beighton MrviciPAi. Costoeation — P orrLiTioN, 124 oS** 


4 

B Frcr- I=i, -v r«i. -i B 

4 |i 4 ** -s. 

C li. 

D I M_: -TiVilA. f . t 

E 

F Fas. 

C Mcr’iT TTi^l »rni faa 

H ”jf tccte. 

I If ic- 


TIj Dotnicto* wa ourvilK a'^ancvd t«> rutu’^l 

dnusht 1 ul al*<xit two ^Tar^ *• it wa fojod 'i to aiiJ 

fo'Tcd diu-h* at a co** o* nl*oJt £1 T**l 

TLeno^-i' ci-*(*efrv aith'xx |vt** o^cLrt.c'ti. o~ pa**^*la.“ 
1 dijwcdofata "^\U p'o*'* \coa d 'al ' cjuan it\ » * ol »'l.t » 
1 U'cd fo'Tcud foj'idi‘io'1 aM to fcr'* e* u u-re t! pt-d *i 
I- p'T'jK**«l to eTc* a chakt- In hs-aki’^. jli''* tjil-a- ivr 
i-quino' cos'vm^ l*** c iLza’i a o* c* ’Ae' fi.- l''Ci^\kir_ 
wT-e rsade Ik? h la tL. cojs'rv lad la iLi C«.a i~ 


Lri-TX'i. 'IrMcirvL CofavEAT-N — Pcnt-vn ^ *>12 


t r\t* I * 
If 
I A 




r f'xr r-— 


rtc 
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REFUSE DISPOSAL AND POIVER PRODUCTION 


Analyses of CHunrEY Gases rKOiM Hasiiiierton Street 
Destructor, Bradford, by Mr F “W. Richardson, F I C , 
res, City Analyst of Bradford 


Date 

1 

June 29 

2 

July 24 

3 

August 3,1900 

Carbon dioMtlo 

4 62 

6 12 

3 82 per cent 

Carbon monoMcfe 

1 88 

none 

3 78 .. 

Svilphur o\idcs 


traces 

none 

Oxygen 

14 63 I 

15 40 

16 40 .. 

Nitrogen . 

78 82 

78 48 

76 00 


At installation No 3 (Southfield Lane) a considerable quantitj 
of screened clinker and mortar is sold, as is also the case at Haw 
morton Street (No 1) , and at the latter u orks a flag plant is 
m operation, which is capable of turning out some 200 panng 
flags per day 

At instnllationNo 4(Sunbndge Road) the twelve cellplantis ju«t 
now in course of erection, and w ill replace nine old cells The poii cr 
uill be full} utilized for generating electricity, the makers guit’ 
antceing an output of 1,000,000 units per annum from ISOtons of 
refuse daily Assuming that the uorkmg days number 300 this 
uould give an output per ton of refuse destroyed of rather 
than 28 units, u Inch figure should be reached mthout difficult) 
Fig i58 clearly shows the method of charging at the * 
Hammerton Street Destructor, top fed tj'pe; the intake to the 
blast flue u ill be observed immediately behind the clnrgcmsn 
Brentford Urban District CkiDNCiE — PoruEVTios, 

S IV 


A 

n 

c 

i> 


H 


1000. 

rrjpr’n improved, with Mcs,«ri Bonlnois. U‘' 
BrcKlir’fl {latcnts 
4, 

S Babcttek A 11 tirov. 

ICO fwt. 

Fnn 

S< Wftco piimpinp, rno.OOf) (jnllons por 0 1 

nI-«>olorlrip liehtiiiR of tlif work", ptnlt 
nii<l }nnl 
!■( tom 
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REFUSE DESTRUCTORS IN ENGLAND AND WALES 
Bridport Municipal Comobation — PopuL/Vtion, 6,944 
The Council have recently decided to erect a small Destructor 
of the Horsfall type 


Bbiouton Mdnicipu^ Corporation — Populition, 124,539 
A 1896 

B Fryer 8 Improved, including ^Ies‘5^^ Boulnois 

A Bi odte s patents 

C 12 

X> 1 Klultitubular, 12 ft >i8 ft 

E 200 feet 

i Fan 

G Mortar mill ond fan engine 

H 72 tons 

I Ij 7<f i>cr ton 


Tln« Destructor was originally arranged to worktvnth natural 
draught, but about two jears since it was found advisable to add 
forced draught at a cost of about il 791 

The mortar, made from three parts of clmLcrto one part of lime 
IS disposcdof ata small profit A considerable quantity of clinker 
IS used for road foundations and to further utihre this product it 
IS proposed to erect a clinker brickmakmg plant Exhaustive 
inquiries concerning the utilization of clinker for brickmaking 
w ere made both m this country and on the Continent 


Bristol JIumcipvl Corpoi \tion — Populvtion, 328,842 


A 

11 

c 

i> 

i: 

y 

a 

11 


1892 

Irjir top fid 
1C 

1 Multitubular 12 ft xSft 
ISO feet 

Steam jet blowen —8 cclU 
Natural ilraiiplit-8 cdN 
forced draicht tnortnr miIL<, etc 
10s ton." 
lll<f |Kr toil. 



Rcrusn DISPOSAL AND POUDR PRODUCTIOV 


The cost of the Dcstructorimt'ilhtioiiu'isasfollow*? — 

£ 

roumlntions 2 909 

Destructor cremator, approach road and oflic •:> C 8J0 

Chunnei I CS9 


A clinker crusher and two mottnr nulls with 7 ft pins are 
installetl to deal with port of thcchnkcr.'iKoaJIuskcrrhg plmt 
During the 3 car ending Alarch 25, 1902, the clinker was di" 
posed of as follows — 


14 tons of mortar fold at Is W jcr ton 

1 777 u cd bj tl«e Cor}>orntioii 

2 ti3o scrocnotl nd)c» told at 1« Sd jier ton 

2S used bj the Corjwration 

HJ rouph n bcs x>l«l at 1 « |Hr ton- 

l"(t breiEt c^otd at 1* 3/ |Hrton 

It > II id b) tho Ci rjMirntion 

stO < hill I r for road foimdnti »ih sold ot In p r ton 

1 Jit It id I 3 tli (.oqorition 

2 279 iiirtid to lip^ 

1 O.J II id fi»r ioiHnte flips and artilicial sfont 

dns inp 


About 9“ 3 artls mijicr of pwiiig Htgs are producid daiK 
hours at a tost of 2.S uf ptraaid txthisnt of rcjuirs anddepf*' 
elation blabs niid building tlressui^s art uKo made m wtxxK'> 
moulds b 3 huul at a tost of 2* I / lKr 3 ml supir 


III PM i \ 


AIumcii \i Corioi ition — I’oi ul.vtion, 
two IssTtl L.tTIOSs 


i: u 


07011 


IS IS 

M Mnitn ^ 1 t in 111 I 
I) IS t< p f si 
1 IMh kK I Wilr X 


I I sine bkl Imp 
30 tons 


Mildnmirt friut la^' 
fwl 

1 I.rfiiKa hm. aeft >1’'^' 
4 prill 1 

St*nm j t 11 nur 
1 I strio liplitiiii. 

40 tniks. 



REFUSC DESIRUCIORS IN IJNtJLANI) AND WALIN 

In addition to tlio boilew mcnnwttuiu willi tho Ihtituu (lUK, 
3 Lancashire boilers each 28 fiit lem^ and 7 fuL 0 indns In 
diameter, are mstalUd for ccMiI IiunK lliopniui «niii|iimnl iif 
the station 13 as follows — ft compoiiiul (iindi nsin^ ui^inM, with 
o Elwell Parker and ECC dymumw dniit ((iii|il(d lm\in^t a 
total capacity of OCO K W also liulm tells iif fiOll inii|n'n' liuina 
capacity 


^Burslem MuNicirAi Coni' 
A 
B 
C 
D 
E 

r 

G 

H 

I 


MON — Pot HI \ii()\ IS 71111 

INSII 

1 IS I t |i r.ii 
I 

I Miitlltnl III 11 
HO rnt 
t nil 

I nil I iikIiii I Ills 
t UN 

In n/ 


Burton ON liuM Munkimi CtMtionsiioN Poll i\i ion. 
no ISO 

1 UO InM M l \llONM 


1 

1001 

1 rj r top f 0 
4 

I 'MulliUilml ir 
1-M kit 

\\ orks 1 Hrj»os« 4 «)nl^ 

21 tons 

In 4 1 |n r t< II 


isn 

M lilnnii fr lit linii I f <1 
I t riiiNl JO n vltfi 

''SUM (hiiiiii \ III* 'll 
■Ml nil lit 111 \\im 

1 i^iitlll^ Ml rko Mlltl I I III 

iii^ I lull r I ni'l II 1 ^ 
20 t mi 

In 4 1 |R r ti II 


1 lu iii'lnllition lu rt is n( |Hs.uliir mti rest , tin netomj) sin nij.' 
report li\ Mr (1 'i Lmiidi, Hit Bortmth I'n^misr, isill nrsi in 
p.\sos\ boss Uio Pumv CYsmator \s \s ‘ ctmwrttsl ” into a tvso jirnti 
unit DiMnictor, a lunrl depirlurt, hut njijianntls ampK jU’itilu>l 
h\ till* rt •'lilts ohtainosl 

* II 111** nxsmili U'l'ii il VI led to m'ot a Mxsui 1 1 Wtrurtor I* ilrnlMn}, 
to 1*00 ti Its o( n ( iM r annum Tl«o ihjwit mHI |v fu'lt ut li f r 
ilocinoal I iirpoMv, 


REFUSE DISPOSAL AND POWER PRODUCTION 


County Borough of Burton-on-Trent 
C oRPOR-VTioN Destructor 

TJie first port on of the Destructor, consisting of four cells, tipping 
pldtfonn approach road, boiler and engine room, sheds nnd clumnej, "ere 
erected bj Messr*- Manlo\e, Alliott d. Co , m 1890, at a cost of £4,800 

These cells are capable of destrpjing about 8, GOO tons of refuse ptr 
annum Tlie quantitj of clmker and ash remaining is about one third 
of the bulk put into the furnaces 

\bout a jear nnd a half ago a nesr furnace was crectetl bj Sle^srs 
Mildrura Bros , and tlie following is an epitome of the te&ts whicli wen 
coinjiJcted in April, 1900 It «as feared that nith forced draught to the 
new cells, the cfTicieney of thcold ones would bo seriously interfered with, 
but US a matter of fact, the loss was not \cry great after certam difficulties 
as to the arrangement of the flue dampers were o\crcomc 

\t the first tost, with tlie ordmarj staff of men working 1C hours on 
the new furnace nnd twtntj four hours on the old, the former dotrojed 
l’ltons4cwt 3 qrs , orlOcwt per hour. Tlio four old cells clestroj 
21 tons 11 cwt I qr , or nearly 23 cwt per liour 

At the second test, which lasted 24 hours, tho Meldrum cells destrojed 
2’t tons 8 cwt or 2 cwt per hour, wlucli is equal to 44 8 lb of refU'O 
di-strojctl per square foot of grate aica |>cr hour At tho sami. fmw, 
tin. old tells destrojctl 22 tons 15 twt 3 qrs , or 10 cwt J qrs 8 Ih 
pirhour tqual to 22 2 lb ptr square foot per Jjout for thu test four 
ndditiunal nun were employed 

\ third test made with the mw furnace working to its full capacity 
resulted in 131 tons 14 cwt bung tuiiMuntd m 120 hours, or 21 9j cwt. 
jur liour equal to 44 5 lb of refuse jHr square foot of gruto surfuu, 
the preportiuii of chnktr resulting being 255 jar cent. 

\s ^h-ssrs Mildriiin h gunmntee was to destroy not hss tlmii 15 to'*'* 
of re fuse per 24 hours, the rcs>ult of the test show » that they Jiaec c'cceeih'd 
that amount by 75 5 jicr cent. 

\ new Ctiniisli biiiler, 2tl het by f» feet, lias been li\isl, the old 
luuing proM-d to be much too small to deal will* fho great heut no" 
preKhu tsi 

It IS propeisesl now to intil to (he works on cli'etrnal iiistnllatn’M hr 
lighting tin htubleH niid workshojw niljomiiig. and u jdiml fur pum| i"" 
water fur washing iii,.ht will }>niLS. A stoin' breaker for hreakiiig eh”'''^ 
null othi r ninti rial has risentiy iMsnfixed If furtJiir iisc can he 1 “"'j 
for till* htc luu. tin n IS little eloiilit that tlicro is hiinieient heat for n tssend 
boili r of till iii/e nboM itinleil 

Tin total cot't of the addition of the Mehlnim fiirnnee, with alteration 

to tliK-s, IK w byisjm^^, 011(11110 incidentnl work in ronneclion with tl e 

nlli riiti'iiis. has Iks n nlxuit £'|U 

TIk following fiHts will Iw of intinsit. lint th*y nlati oidy •*'' 
old cite — 
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RnrUSE DESTJIUCTORS IN ENGLAND AND WALES 


£ f> d 

Total cost of workint for 12 months ending Marcli 31, 

1000 Mastqualtois Id ncr ton burned 930 7 5 

Wages for haiiic period uin, equal to N 5Jd pcrtoii 

burned 045 4 7 

Itepairs to macliincrj 9 13 8 

firebars 20 0 10 

buildings 70 3 0 


Tin ueiglit of tlic rifu'»c tonsuincd at prfsti is about 200 tons per 
week and thcQxtrngcnnioiintof wages Is £13 lOij .tqual to 1« 4d per ton. 
The nuniber of tn(.n iiii| tnjid Ls 8 dmded into 2 daj bhifts of 3 men 
each and a niebt binft of 2 nan win ii tlic Mildruin furnacea are not used. 

GroiutT Lwam 

Uorou^b 1 ngineer and Surx or 

lu\\> lIvtL June 13 1 


Bur\ 'Mumcii VL CoitiolUTios— PorLTLtTios 58 028 


A 

It 

c 

1) 

1 

V 


J UO IbM \l I \IJONS 

b \\ 

1 2 

ihc noi 

Warn r (<p fid Horsfall to]> fid 


1 Mulfittd iilir 
iso fist 
1 nil 

\\ < rk» 1 tir|M ' 


2 II ibi <Kk A W iliu\ 

Ml am ji t blowirs 
^ wsgi 1 iim| mg 
40 tons 

in s./ 


A fiw ilitnils ii{ an t\i]H>ritnc t(st niadt b} Mr \^al':on, the 
l.IistrKil I ngiiiisr art liin — 


1) irnti n i f t<M 
Nuinls r i f <s IK in ux 
li t«l n fiiM «1 stis MsJ 

watir ixajH ratail |Hr I ur 
luijsrntun »ffssl»«t«r 
l\a]srnli n ]>• r lU. of n fuM 


4 bour». 
t.. 

ti t« ns 1 cwt. 
2Ti«)Ib 
oO ’ t 
W21U 


CiunjJtli ditiiU if n UM with in't^llation No 2 are here 
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REFUSE DISPOSAL AND POWER PRODUCTION 


Dato of teat 

JIarch 10 to 11, 1D02 

Duration of test 

24 hours 

Number and type of celK 

G Horsfall cells, back to back 

Total grate surface 

180 square feet 

N aturo of ref uso 

Unscreened house wet ashpit, 
garden and market 

Is umber and type of boilers 

2 Babcock &. Wilcox. 

Total heating surfaco 

2,852 square feet 

Total quantity of refuse burned 

Total quantity of refuao burned per 

129,300 lb 

cell per 24 hours 

futal quantity of rcluso burned per 

21,500 lb 

cell per hour 

Total (juantitj of refuse burncil per 

898 lb 

square foot of grate per hour 

29 91b 

Ions per man per watch 

5 tons 15 c%rt 

Cost of labour per ton burned 

10 Sd 

Total water tiaporattd 

Total watei evaporated i>cr lb of 
refuse calculated from and at 

98 728 lb. 

212” F 

Total water tsaporuted jKf square 

94 lb 

foot of heating surface per hour 

1 41b 

Mean steam pressure 

121 6 lb 

Mian feed timpcraturo 

60” r 

Alean mam flue temperature 

1,800” F 

Mean temperature behind boilers 

500* F 

Bu\to> JIcmiciTAL ConrontTiov 

— PoruLvnoN, 10,l»l 

sw 

A 

180] 

li 

Frj Lr top fed, 

c 

n 

4 

1 

1 lO fi^t 

I 

_ 

o 

bn jjiHtr nenilablc. 

H 

12 tuns 

I 

lid 


C\MDiUDaL Mumciial Cowouvtion — Poiul-vtios, 38,39S 
A IS'M 

It . 1 rj t-r’e mjj nnitl iiiilii(liM(*Mc»irh UoultioW, ^\oO‘^ 

A IlrirdM ft tup fill 
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REFUSE DISPOSAL AND POWER PRODUCTION 


The tota! cost of the Destructoi boilers building and eJnmnej 
M as. £ 1 0 177 The dry eather flow of sewage is 2 000 000 gallons 
this volume ha\ mg to be lifted 43 feet The pumping plant com 
prises two 80 H P tandem compound condensing pumping engme<5 
The indicator diagrams here reproduced (see Eig 59) arc 
ier\ iiitcresfing as showing what work has been accomphshed 





PI ii«jr DrsTPinors in i \ri wo wn w \i i s 



Fto Cl DrsTnccTOR Criis »m> HoitPRa CotitntDOE Combived 
pE^Tni-CTOR ANt> AOC OBK9 


C\NTEPBCP\ 'MxTMCIPVI/ CoPPOrATION — POrUf \TION 24 8C8 

E W 

\ 1899 

n Aid Ini 1 3 Henmaa &. Dca^ top fod 


D 


1 Dabcock A. Atilcox 

150 feet 

Fnn 

Electr c 1 gl t ng 
‘’0 tons 
« d 


Pour Lanenshire boilers for supplemental^ coal firing are pro- 
Mdecl m a separate boiler house and the power cqu pment of the 
station IS as follow s — 4 high speed enelo ed engines and 4 d^*na 
mos direct coupled of a total capacitt of 600 Also 2S0 

Chloride R tjqje cells capacity 830 ampere hours 




RLrUSC DISPOSAL AND POTOR PRODUCTION 


Some (letiih of tlie offieiil e\ ipoiitire test of tlie Destructor 
are here given 


Official tfst at CvNTPRniiR\ Dfstfuctor a>d ELTCTRiciTi 
UoRKs niTit Mfldrum’«? Bfamvn \Nn Dias PAfFNT 
Dfstructor 


Q t/ilitj ol refuse 
Duration of test 

A\erngc tompcratiireof foetl water 
A\ orage boiler pressure 
lUfuse eonsumed 
\\ ater c\ nporated 
stater e\aporattd per lb of refuse 
viiKb r actual conditions 
V> nter e^ oporated per lb of refuse 
from and at 212® F 
\\ ater eA aporated per lb of refuse 
from feed nater at 00® F 
Refuse burned per hour 
^\ater e\ aporated per liour 
Jlnti of burning per dn\ of 12 hours 
eight of (Iml Of 


Dry and of a\craf:e qtiahty 
8} Jiotirs 
123® F 

123 lb per square inch 
22 - 10011 ) 

41 300 lb 

1 i Ui 

1 '•Rib 

1 2fl lb 

3 3f0 lb 

4 717 lb 
IR tons 

t tons 3 rnt 


It is interesting to compirc tlic figures of tlie official test uitfi 
tlie folloM ing figures m Inch cot cr a period of 200 « oi king liours — 


T( tnl lit r^l t of refuse de«frojr<l 2 0 tons 

\s < rage rate of conihustii n | it 1 om 1 28 tons 

Fi fnJ nater eini orntre! (netuni) '■''2481)111 

t\ rng( (inp ration per ff of nAi if stn^iif 

(aetnal) 08r Ib 

\\« nif. eiaj oration per hour - 7fi lb 


Cj/FLTrsm'i 3fcMCJj \l Co; i ok ithin — P oruiariov, 42 4 1') 


A 


n 

c 


IKK) 

I rj r li J) bsf 
8 

I Mtihiliil ul ir 
IIW) fsl 

M rtiir iiiiIIh III (I dsjnfictir 

10 li I s 

7 t»/ 
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RErUSC DESTRUCTORS IX EXGLAxVD AXD WALES 


A 

B 

C 

D 

E 

F 

G 

II 


CnrsTFnFii i n — PorniATfov, 27,185 S W 

1*101 and 100’ 

Hor»fn!l back linncl fed 

2 Babeock A ilcox 

Sfemn jet l)lonrr» 
bewoge pumpinp 
SI tori'* 

7 tv/ 


This installation his been very successful The clinker is 
crushed and utilized on the Bacteria Beds 


CLECKHEATON URDA^ DISTRICT 


A 

B 

C 

D 

E 

P 

G 

II 

1 

J 


Council— P oruLATioN, 15 230 

E W 

1002 

Meldfum front hand fed 
4 grates 

2 Lnncasliitc eaeli 2C ft x 7 ft 
t> m 
120 feet 

8team jot blowers 
ricctric traction 
12 tons 

T5 


Tlie working pressure of the boilcre is 180 lb steam being 
supplied to the engines at 160 lb pressure In addition to 
regenerators for heating the air supply for combustion a Green’s 
Economiser of 192 pipes is also provided 

Tlic equipment of the power station is as follows — 

3 Belhs high speed engines, and 3 Johnson Lundell dynamos 
direct coupled havinga totalcapacityof I'iOK W , also270 E P S 
cells— capacity 400aniperciiours 

The mam load at present is for traction purposes, the Council 
Jnvingnn agreement iijth theBntisli Electric Traction Company, 
bj which all energy required will be supplied from the Council’s 
station 

The agreement prot ides for a minimum supply of 400 000 units 
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nnrnsi: ni^posAh and i»o\vnu rnonuriioN 


I» t unimin nt I [it p( j mat, tlmt ih lha (’oinpam uill jihn L 2 ftOO 
p<i \(ai to th<' Uiliaii DiHttut ('ouiuil '1 )u' nt \t 100 000 iiiaS 
a lit lx ( liaip;! (laM tf/piitinil iiiulnll iti ( v( i 4 - 4 of tlii -4 nt I t^/ ptr 
iitiil I In'* IH tu lallv (dtiHidiKfl l>\ nil ootiK I in (I to Ik' a fiiir 
pi IK < iialiliiig all Htaiulih^ Hlntioii ( lintpn H to lx nut luit guiin; 
no iiiuliio piotit to tlu'C'oiiiH il lltu Ih.Hiu Ii an a^tii iiu lit alloM'* 
( Il I Mu at on to pos> 4 < HH itKOuiuht !>■( il\ nndi i (aUiii;: \i itliout ihIv 
o( HhIu inruns luirtUuoutlu iuUh 


( oi M 


n 

{ 

[> 

\ 

1 

(I 

II 

I 

I 


Mi'niciim ( oino«vin»N— 1*01 m viion CMioo 

i: W 

ISIMI 

M< lilriiin >« P niaaii \ P ih ti p fi 0 

I IWi«h1 \ 

21" Il xttti . ininuid 
I IMI 

I Ii^litiax 

IH h 111 
lOJ./ 

JO 


lla follonim; Il pnit li\ Mi II (' Suydi n tlio lliallli J'l'P**^ 
intindint of tin llint ulni iiioiitliH* uoilvin^ of IIiih iiiHtallatii»> 
uill doiditli HH lx ofinliit'it 


ItiiOMi l)iHiiat<nou 

Iliii iiii|) rtiinl mull rtiit lix, timm iind ui rl me in M in li ti'** <*' ' 
f r (In iiiiii till tilhi I iii1iii(. |>«>i < iiitx r It IHia* il I unit M< t II 
ntii« I— 

I oiuU ot r< fiiHx l-IH'i 

I/xiiU n[ I nrhiiM' • •P* 


loliil 

WriKlil < ( n-'li 4 
\\ « lit of ^ iirli ii'i* 

T.ti .1 


I S 

lolH lUl 
lOH I 1 

Ill IH 0 
I t IJ l!» 
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Rcrusn I)i:STRUCTORS ix rxolaxp and walks 


Tlif' niiinbor f f nftiial wnrkinR fnn liotirn of tjio fiirnnccs ntnoi]nt<i <o 
l.TfiT, ‘‘liowitic tt ootHiuin^tion « f rofii-o* anioiiiititif; to t ton 1 '> oh t I <jr. 
per two r« lU |><r hour Thi-» in in> opinion. n ^.ootl r(“<ult, 

when we tnki into (on^Kh mtion tiint in fiiinnu r we on]^ n\ern;.e tons 
per week of 4S fan hour* while in tin winter oiir consumption ninoimts 
to an n\ernce of ns tons per werk of 48 fnn hour* 

Tlien IS no d mht that if tlwn were Hiiflici* nt refuse m the town to 
keep the Di-stniftor workmji niclit and «laj the consumption would bo 
maUriallj uKren'isI as tin fiirnaoM in tli* morning arc practically cool, 
this neci'sMtntinn tin first fiw hmds takiiii: loii,;«r to hum than those at 
a latir pcriiKl of thi dn\ 

I Rhoiild Ilk) to draw yuiir allditioii tu tlie diorinous waste of steam, 
which could unilouhtefllj he iisid for some purposes to create a slight 

On January 1000, Mr Cooper the ilectrical engineer, and I took 
a test to gauge the amount of liors*. power winch at present is not utilized 
for any purpose 


Duration of test 
Steam prMsiirc 
Temiieraturc of feed water 
Water ctaporated 
Water evaporated per Ih of 
refuse hurned 

Horsepower on a Imish of 
20 Ih fltcamperl If P 


OJ hours 

00 Ih 

100* r 

I7tonslc\rt 3tjr or 38,270 lb 

1 III of water 

203 If P per hour 


The test, in comparison with sislecn Destructors in various parts 
of the country , shows exceedingly well, and, ns I said before, if the furnace 
did not cool during the night more favourable results would be ncrpiired 
Comparing the work of the last few months. I find that it is now being 
done with greater economy and despatch The men have now got quite 
used to their work, and appear to be content 

Considering the financinl side of tlie Destructor, the cost of burmng 
runs out somewhat as follows — 


« tl 

Cost of burning (labour only ) 0 10} per ton 

Sinking fund and interest 11,, 

Cost of carting, ofilce, etc . 2 1 „ , 

Tins makes a total cost of refuse burned . ,, . 
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REFUSE DISPOSAL AND POWER PRODUCTION 


The rost of the installation was os follows 

£ s d 


Land and ground rent 

2 000 

0 

0 

Chiinncj 

2 025 

0 

0 

BiuUhnps 

1 450 

0 

0 

Approacli road 

1,110 

0 

0 

D'structor and boiler 

1 100 

0 

0 

Office and weighbridge 

400 

0 

0 

Engine and mess room 

500 

0 

0 

Boundary wall 

450 

0 

0 

Clinker crushing plant and engine 

450 

0 

0 


£0 675 

0 

0 


\\ishing to fully utilize the powet available from tlio Destructor it 
wai <leci<l^ to instal a Parson s turbine and steam la now supplied to ^ 
15') IIP Parson 8 Turbo Generator winch generates at 480 ^oIt8 for 
1 r 1 ting and 500 to 550 % oils for traction It is run at 3 300 revpluticn* 
The additional plant at the electricity works is as follows One La" 
ca«hiro boiler and Green a economiser, one Belhs engine direct coupird 
to a Greenwood and Batlej s multipolar djnamo the total capat*!?* 
bcmR 200 I\ abo 3T0 P T L York cells capacity CO ampere lioure 
The clinker from the Destructor js crushed and graded n portion 
tif vng utilized for mortar making but the greater part La sent to the 
workn for u«e on the bacteria beds instead of coke, winch was formf") 
implojed 


CsO\DO> — PorOXATION, 137,000 
Tlic Corporation lia\c recently decided to erect a Destructor 
of the learner Perfoctns” t\pc on n site known ns Brini'tone 
Ram 

It IS also proposed to erect two other Dostnictors in the imm<^ 
diate future on other wtes, with a mow to keeping the cartage cod 
as low as possible 

Dartford Urran District Cou'fciii — PoruiATioN, 

E IV & S '' 

A IfiOl 

11 "Mclilmm iinproi fsl top ! ><1 

C 2 Kmte«» 

I> 1 l,AncAsliirr 30 ft x 8 ft 

I ISOfrot 

1 StoAin jot blowers 
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RCFUSn DFSTRUCIORS IN CNGLXND AND WALDS 


Ct I lootrir h^litinp' nnd powngo pumpinp 

H Mtm-* 

I Nnt>rt(l<tonninfHl the Df^tnictor onlj 

linvin); rivfntlj l>«?n stnrtfxl 


V Sugden Supcrlicntcr is set m the dow ntikc at tlie bsck of the 
boiler to give a moderate superlioat \\ hilc bc^ oiid the superheater 
IS the regenerator for heating the air for combustion, and also a 
Green’s Economiser for heating the boiler feed w ater A Broun 
Lowener R ater Softener is also installed and arranged to deliver 
a supplj of hot water to the economiser 

The power will be fullj utilized for sewage pumping and 
electric lighting and it js nntiejpateil that the dajJ_j collection of 
refuse wtII give suflicient steam not only for the operation of the 
sewage pumps, but also for the electric lighting until the demand 
for current seriouslj increases 

Two additional Lancashire boilers of the same sire as the 
Destructor boiler arc instaUe<l m a separate boiler house and these 
inll be coal fired as may be found necessary Tlie power equip 
ment of the electricity works comprises two Reavell engines, direct 
coupled to two General Flectnc Companj ’s names the total 
capacity being 250 K W A storage battery has been installed 
b\ Alessrs Ashmore, Benson Bca«o A. Co , nnd has a capacity of 
250 ampere hours 


D^pwEN '\l0Mcirvi ConroRiTioN — PorunATiON, 40,000 

E W 


A 

15 

c 

D 

E 

I 

G 

H 

1 

J 


1899 

Moldnun front Jinnd fed 
8 protrp 

2 I^nncashire each 30 ft x 8 ft 
240 feet 

Steniii jet blo« er? 

Electric traction and lighting 

l« 

33 


Tor the j car ending March 31, 1901, the following interesting 
figures are atailiblo The aacrage evaporation per pound of 
235 



REFUSE DISPOSAL AND PO\\ER PRODUCTION 


refuse destroy ed o\ er a total quantity’ of 10,000 tons was actually 
1 2') lb of Mater During the same period the total co«t of 
coil Mater and stokmg to the Electricity Department M-as £1 200 
ith their separate coal fired boilers the Electricity Department 
eiaporated 2 940,000 gallons of Mater dunng the year, mIuIc the 
boilers in connection m ith the Destructor, from refuse alone, enp 
orated 2 520 000 gallons of Mater during the same periocl, thi' 
being a net quantity after deducting the proportion of stcini 
supplied for the forced draught bloMcrs 

On the basis of £1 200 as the cost of evaporating 2 940 OW 
gallons of M atcr m ith the coal fired boilers, the 2,520,000 gallons 
of Miter ciaporatcd by the Destructor boilcis has a value of 

£1 050 that IS, hid there been no available poMcrfrom the refuse 

the Electricity Department ivould have paid £1,050 extra for 
water coal and labour charges, so that clearly this amount m the 
gi OS'S, Mas saved by' the combination 

The figures quoted are reliable, the Mater being supplied to 
tho electricity M orks and the Destructor Morks through scparite 
meters Tmo supplementary coal fired boilers are proiidcd in ' 
separate boiler house The poMcr equipment is ns folious — 
Four Beilis engines and tuo Siemens’, one 'Mather and 
and one Bruce Peebles dy names, direct coupled, having a toti 
cipacity of 900 KW Also 250 Tudor cells of COO 
houis’ capacity, maximum discharge 250 amperes 

Some extracts from the returns for the second year’s worliUe' 
are of interest — 


1 Odd factor 
1 iicl coxt 
Works „ 
Total 
Net jirofit 


12 12 prrccnt 
fiW i>er III"' 
1 10./ ■ 

lilt/ • 

£217. 


Some details of an e\apomti\e test Mith the Dcstnicfer ntv 
hcrogiMii — 


Date* of text Aj ril fi. 1900 

Duration of text (2 p in. to 10 p in ) > 8 hours 
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KEFUSE DESTUUCrronS IN ENGLAND AND WALES 


of full buriKil 

Totftl rofu'i burm d ( 1 ’> toiw I > i wt ) 
llcfu>i biu-mil i>ir hour (1 ton 19«.wt 1 qr 
14 Ib ) 

Ifcfu^e biu'nitl [nr Mjuan, lout of grati |Kr 
liour 

Total until i\n|ic)inttd ) palloiib) 

A\atir i\a(K)ratid pir hour (M2U4 gallom) 
^\ atcr iinpornti d p< r lb of n actual 


Uustriimil nslipit 
n fuM 
15 iSOIb 

4.4101b 

52 5Jb 
40.OJ5 lb 
G.l2Cl4 1b 
1 391b 



Fic 02 Daiuvij* Cosibivld Disthictob am> Ei-ectiucitv Works 
EixcTBic Car 


A\ntcr o\aporatcd per lb of refuse, front 


nndntf212®I 

Total might of chukir and ash (4 tonal? cwt 

1 71 lb. 

2qr8 10 lb 


10.930 lb 

Porcentago of clinker and ash 


31 per cent- 

At ernpo steam prc'.'.uro 


1931b 

Tempi ratiu-o of fe«l water 


40* F, 

Temixratupe of hot air feed 
Timi>eraturo m combustion 

cliamber (by 

291 G* F. 

copper teat) , 
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REFUSE DISPOSAL AND POWER PEODUCTEON 


A»Ai.-ysi'^ OF Ftun Gases. 
rerccntago of carbonic atid (COj) (36 

readings). ..... 14 13 per cent. 

Percentage of free oxygen (O) (35 readings) C 21 per cent. 
Pcrcontnge of carbonic oxide (CO) (So 

readings) . . . Nil. 



Piu. fil PvuwES ColisixnD Dcstroctoh ash KLteTitttiTY 
Ktk-mi PneasDRC Rccqudcr Diiuium. 


Fig. 02 shows one ol tho clcctrjc cars mIi'icIi are in 
for 18 houw daily bcUvi»eii Darwen and RlacUhurn, tlic 
being generated by steam from the Destructor boilers ^ 

interi*sting to the stUl doubting councillor to compare tlvi^ ‘ ' 
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REFUSE DESTRUCTORS IN ENGLAND AND WALES 


tratioriAMthsaj Figs 2 J SandO lig C3 is a reproduction of a 
steam pressure recorder diagram 


Derby JIumcitvl Cobiorvtion — ^PorULVTiON, II3SG3 
Iwo Instux.\tions 


las'* 

Frj tr top ftd 


Warner toji fttl 
6 

I MuHitnbular 10 ft 
bamo thunuey 
Fan 

tun ci giiio and ilovutor 


Oft 


DB^^ SBUBY Munich al ConrorATiON — Population, 28 000 
A 1803 

Mcklrum sBcaman iL Dtas top ftd 


1 Babcock S, WUlon 

00 feet 

tan 

Fan engine and mortar mill 
28 tons 
13 7W 


A considerable quantity of mortar is made, uliich sells freely 
at7« per ton yielding a fair profit 


Ealing Municipal Cobioilition — Population, 33 010 

S\V 

A 1883 TFirec- cxtcnsionn Binco 

B ]r)cr a\amcr and Baling model all top fed 

C 10 

D 3 aiultitubular 

B 143 feet 

1 Ian 

G ScMago piurpiDg sludgo pn-KSing etc, for 

approximate details sec bclo« ‘ 

Estimated suMng m coal cost per annum £300 
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REFUSE PTSPOSAL AIW POWER J’ROUUCTION 


Analysis oi' Flue Gases. 
rercentago of carbonic acid (CJO^) (3P 

readings). ..... 14 13 p<“r cent. 

Percentage of frco oxygen (O) (35 readings) C 21 per cent. 
Percentage of carbonic oxide (CO) (35 

readingh) . ... Nil. 



I'lo. Oil Dvnwrx CoUniNCb Dcstroctoii a><ii KtucrniLiTY Ue''*' 
Ktlim PneaswRi; RccoBotn 


Fig. 02 shows one of tlio electric can whicli arc in 
for 18 hours daily between Sarweii and lllackhurn, the 
being generated b^’ steam from the Ucstiuctor boilers. 
interesting to the still doubting councillor to compare 


23 S 



REFUSE rrSTRUClOnS IN ENGLAND AND RADIUS 

tritioii NMtIi ''“vj Figs 2 J *»ftntlO ^*8 CJ is unprcxluction of fi 
steam pressure recorder diagram 

DeRB\ MUMCIPVL CORrORVTION— l’0IUL.\T10>, IIJSOJ 
l^\0 lNSTVLL.\TtOVS 


A 

1RS2 

1398 

B 

1 rj i r top fed 

^\amtr top fed 

C 

G 

f 

D 

_ 

1 Miiltitiibular, III ft x C 

E 

ICO feet 

bamo chiiniKy mi-d 

F 



Fan 

G 



I an engine and elevator 

H 

50 Tons 

— 

I 

— 

*— 


De^'sbury MuMctrvL Corpopation — Population, 28 000 


A 

B 

0 

D 

E 

P 

G 

H 

I 


1803 

Meldrum 8 Beoman iL Duas top fed 

1 Babcock A ilcoY 

OO feet 

Ian 

Fan engine and mortar miU 
28 tons 
13 TM 


A considerable cpiantity of mortar is made, ^vhlch sells freely 
at 7s per ton yielding a fair profit 


Ealing Municipal Coriobation — Population ^3 0l0 

S W 

A 1883 T/irtfc cvfensioiis since 

Iryer WamcrandEalingmodcl alltop fed 
C 10 

^ 3 Ilnltitubular 

E 143 feet 

^ Ban 

Sewage poirping kludge pressing etc for 
^ approximate details boi. below ‘ 

Estimated 6a%mg m coal cost per annum £300 
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REFUSE DISPOSAL AND POWER PRODUCTION 


Mr Chas Jones MICF the Surveyor, has done jeomin 
service for many years past in popularizing the RefuseDestnictor 
and his name Mill alnajs be remembered and honoured b^ tlic 
sanitarian 

1 he clinker is all fully utilized Mr Jones has always chimed 
that he could make good use of every pound of clinker 


‘ A r compressors for sludge jircssing 2 » If P 

Forced draugl t 14 

bludge p mip and slab plant 8 

LiioUics foi opeinting lime mivcfs and agitators m 

tanlu 12 

3 steam 1 umi s i 

1 otal 79 H P 


LtSTUOURNB MuNKirVt, CoPrORtTIOK — POPXTI«\TION , 43 3J7 

S 


t 

11 

c 

1) 

I 
1 
G 

II 
I 


1890 

Fr^tr top fed 
C 

2 M dtitubular 
lot) feet 

>mtural diaught only 
3) tons 


A SIX ctU modern Dostniclor of the imjiroted Frver I'T^ ’ 
now m course of ercclion with three Bibcock and W dcox boilcf' 
one boiler being set between cacli pair of cells Hit poutr wdl h 
(ullj utilized for working the mr compressing plant in 
with Shone a ejectors TIus Destructor will displace the orie,''" 
plant as described aboic, but the sniic chimney will boused 

List Him Uiid\> Diixiucr Council — Poiul.\tion, 

b \' 

\ lom 

n Mil Inim aaj cam) tj j i, front hand f 'd 

( 2 

‘ \ «tn.« 1 rid I tj Miitilj of Mludi^c i4 di-stroyed witli Iho refu'" 
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RCrUSE DESTRUCTORS IN ENGLAND AND WALES 


1 Babcock \Vi]co\ 

bteam jet bloncrs 
bcuago pumpmg 


Tins plant is now in course of erection it is merely an expen 
mental installation preliminary to the erection of a complete 
Destructor plant 

Refuse wll be burned m siiecial designed furnaces installed 
under a large Babcock and \\dco\ liodti and also in connection 
with a large Lancashire boiler Tins course has been decided upon 
as the result of some experiments carried out on similar lines with 
East Ham refuse a few months since 

Wlule undoubtedly a considerable amount of power may be 
obtained the system cannot be generally recommended mainly 
because power production and not perfect cremation is the 
mevitablo result 


D 

E 

F 

G 

H 


Eccles AIunichal Corporation — Populvtion, 34 300 


A 

B 

C 

D 

L 

t 

G 

II 


b W 


Mctilrum s front hand ftd 
4 prates 

2 LancR'‘bire each 23 ft x 7 ft 
Oo ket 

bteuin jet bloULro 
fc«-Mage pumping 
30 toDR 


Elland Urban Distpict CouNciL—PoroLAXiON, 10,412 

E W 

A 1903 

D aicldrum s iinpro\cd top fed and front fed. 

C 3 gratc« 

^ TliLs in<!tallatioxx, v.htctt \nll ul-so conipriao macliincrj for cUnker 
utilization Mill not bt compKted until rarlj ui 1904 
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REFUSE DISPOSAL KKD PO\^'EPv PRODUCTION 


D 1 I^nca^lure, 30 ft xSft 

E — 

F Steam jet blowersw 

G Electnc bgliting 

'H 10 tons 

I Tliia instaUatioQ lnt~ oolj recently been opened- 


Epsom Urda> Distpict Council — Population, 10,915 


B 

C 

D 

E 

F 

0 

u 

1 


s \\ 

Alelclmm » front hand fed. 

4 prates 

2 Comi>b tads IGft xCft 
CO feet 

Steam jet blowtrs 
Sewngi, pumping 
10 tons. 


Flletwood UpDtN District Council— Population, 12 0S2 

E W 


A 1000 

B Meldrum s Beaman A Dcas top fed* 

C 2 

D 1 Babcock iL IV dcox. 

E — 

F Fan 

G Electric Iightmg 

H .. 12 lon5!. 


One additioinl boiler is lastftUcd for coil firing and ftl-'’ * 
Green’s Econoimstr Tlic power equipment of the cltctricit'* 
w orks IS as follow » — •IwolVillonstngtm'' total H P 200, direct 
coujdcd to tw o four pole Johnson und Pliillips d^ nninos, of ft 
capacity of COO aiiijicrt hours 

lilt dctiiled figures of the ofiicial test arc hire gi>tn 

•A propfrti II of wwa « iilud.^u n id o Ijeing 
* riiH instiillfltu n «dl n It U ton j Ktisl nntd larlj m If*** 
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RCrUSE DESTKUCrORS IN ENGLAND AND WALES 


Test of JIeldiium’s Beoiak a>d Dt\s Tipe oi 
Destructor at tub Electric Light Static'^, 
Fleet\\ood 


Date of test 

September 28, 1900 

Duration of teat 

8 hours 

State of ireatlier 

Fine 

liiiid of fuel 

Unscreened ashpit refuse 


(very wet) 

Xuinber of cells 

2 

Area of each gratu 

25 Biiunro feet 

Tjpo of boiler 

Babcock A IV ilcox 

Iliotmg surface of boibr 

Total ncigbt of refuse burned, I-l tons 

J,42t» square feet 

7 cn-t 2 qrs 20 lb 

32 220 lb 

Wciglit pet liCMT, V ton 15 ewt 


3 qrs 231b 

4 027 Ib 

^Vllght burned per aquare foot gioti. 

80 3lb 

per hour (50 square feet) 

Total u eight of clinker and ash 4 toaa 


13 ctrt 1 qr Olb 

10 444 1b 

Percentage of cLnker and ash 

32 4 per tent. 

Total water e%aporated 

31,952 lb 

Water evaporated per hour 

3 901 lb 

1. lb of refuse, 


actual 

Die lb 

Mater oaporated per lb of refuse from 


and at 212“ F mcluding economiser 
IVatcr evaporated |Kr square foot 

1 101 lb 

hiating surfacu 

2 81b 

Temperature of feed wotcr at tank 
Tcmpiraturo of fexd water from 

59* 1 

econoiniaep 

239“ !• 

Avirogo sUam pressure 

135 lb 

Avtragi, oir pressure 

Tcmjxralure of combustion chamber 

2Jm 

by copper test 

2 000* 1 

TcinjK.rature m mam flue Ixfuru 


economiser 

G23*F 

TcniiHraturo in mam fluo after 


c>conoTiu3cr 

330“ F 

Avimgu dummy pull 

2 m 


It rnimij Inaxily on tljfw} ronaecutixo dajs uiunetliatcly preceding tho 
tc^t, and the quality of tiK. refuse was txtecdiiiglj bad. 
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REFUSE DISPOSAL ALD ER PRODUCTIO^ 


Folkestone Municipal ConpoBiTioN — P opul.ition 30 690 
The Corporation ha\ e lately decided to erect a Destructor of 
the Horsfall back shovel fed type at a total estimated cost of 
£14 000 


Garston (CiTi OF Li\erpool) — Population, 18 710 

E W 


li 

c 

1 ) 

J 


H 

I 


1901 

Mtldriun front liand ft-J 
J grates 

1 Babcock A >Vilco\ 

Steam jet blowers 
Llectnc traction. 

25 tuns 


lliL power 1 ‘s fully utihzetl for electric traction and althougli 
no olhcnl returns arc available it is stated that the power pro- 
duction 18 higlil> satisfactory 

J wo Lancashire boilers for coal firing alone are in''talled m a 
bcpvratc boiler house The power equipment of the elcctricit) 
works is IS follows — IwoRrowcttLmdlcy engines total I! P 
direel coupled to two Siemens shunt wound djnamos total 
cap itity 87 K W also a storage batterj of 2 J2 1\ PS cells haiiufe 
a total c vj) icity of 400 aiui>erc hours 


GloUCLSTLII JIuMCU VL COIUOIUTION — PoiULAlION, 47,9*>‘' 

L A' 


B 

C 

D 

I 
1 
G 

II 


I90J 

IIcLnitii Lock fed 

4 

3 Babtocl A t\ dcox 


J Icttrn, lighting 
J5 toiiH. 

KU 

3o 
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Rrrusr prsTRUcroRS in fnoland and wata s 


The supplementary coal fired bodor plant comprise^ four 
Lancashire boilers each 10 feet long and 8 feet in tliamoter, 
Mith a Green’s Economiser Siifiicicnt steam is pro\ided bj the 
Destructor boilers to charge tlie batteries which light the city 
during the night 

Tlie power equipment of the station is as follows — One2jO 
H P Belhs engine and one COO II P engine of the same make, 
also one \^illans engine of similar capacity Four 150 K\\ 
Silvertown dynamos and two 75 K \\ 'Mather and Platt 
dymamos The storage cells number 280 of tlie E P S type 


GosropT Uru\n Distkict Council — P oiULtTiov 28 887 

S W 

The Council liave just decided toertet a two-cell Destructor of 
the Horsfall ty-po at the new sewage works m front of two 
existing boilers of the Lancashire type The estimated cost of 
the Destructor installation is given as f I 100 

Gorton Urda8 District Councii —Population 28 000 

S W 

It has recently been decided to erect a Destructor of the 
Horsfall tyqie at the Councils sewage outfall works at an 
estimated cost of £8 810 


GR.VNT11AM AIUMCirVL CORTOP VTION — POPUL-VTION 17 598 
A 1903 

B Frjers iinj ro\cd top fed 

C 2 

I) 1 IjuicasI ire 

1- SO fort 

1- St«lln J t blo\rfT» 

C 1" rrtsl dm i"l t ai 1 d mfector 

H — 


* T1 cse works nrt iww m co irsc of erection. 
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REFUSE DISPOSAL AND POWER PRODUCTION 

Grws Urban District Council — Population, 15,834 

E 1 

A 1901 

B Meldnira front hand fed 

C 2 grates 




rio r4 (iR\YS CoiiniNFo Dfstructor asp Electricity Works 
S»r(lonN Et«\atloQ 



FlO Cj CflVYS CoMTlt’4 

Fn Desthuctor ano rircTniciTY Work" 

Srctinnal F1«v«tlan 

D 

1 lAincftxIiirc 20 ft x7ft 

I 

IfKI R-ct 

1 

St« RTii J t ! low rr« 

G 

I loctric 1 ^litin^ 

11 

8 tons 




REFUSE UESTRUcrrORS IN ENGUANt) AND ^^ALES 

TS\o suppleniontarj coal fired boilers are installed m a separ- 
ate boiler bouse The power equipment of the station compr^cs 
the foKmving — Two Rear ell engines total HP, 300 direct 
couplwl to two British Schiickcrt four pole iljnamos of a total 
capacity of 200 K W Also 2C(> D P cells Immg a total capa 
city of 350 ampere hours 

Some details of the official test of the Destructor arc hcrcgiicn 



tin rr Cnw* CoiiBivFO brsTnerron *Hn ELFernictn UonK« 

SrrOnnal Elftatinn 


Tfst of "MFLonusis Patent Siuplfx ” Uffusf Dfstroctor 
\T TIIF CoONCIl’s ElECTRICIT\ WORKS 
Gnvas Thurrock Essex 
F D Long Esq A I EE, Evoineer 

Due of l«t January 23 1902 

Dnrntion <jf tMt (starting from cooloU 

fiimftpc) 7 hours 

fJrnto flroa ijq pq„aro foot 

Dolr fjinca>.Iiirp 20 ft heating 

Mirfacp square foef 

1 poi)omi-<r 12 S tuhes hratmg Rirfacc 1 -inS squaro feet 
Itrfiisp iHi\cr«sl (including pots tins ole, 

not dnliirtoil from total) og gst lb 

llcfiiso ron-(iiii<sl jiof liour 3 812 lb 

Ilcfu-' con. uinixl jvr sqttaro foot grato j^or 


7C} lb 


REFUSE DISPOSAL AND POWER PRODUCTION 



Uolcr c\flporflf(Hl per Ib. of refiw (artiml) 1 0| |l>, 
24 « 


REFUSE DESTRUCTORS IN EXGL.VND AND \VALi:S 


Water e'aporfltccl per lb, of refuse from and 

nt 212'" r I 22 Ib, 



‘Umperaturo of water entenns ceonoiiu'^'r 50 ’ F, 

» „ lotiMns eeonoini'>< r. 

avera^ ...... 299* F. 

2^9 




Porcentnc*' pf total Iiont from rronoini'^or . 21 2. 

I3oanl of Trade' iinUM p »mit<*(l tliirmt; Inal 

4} hour. .... . 0-0 









BEFUSE DESTRUCTORS IN ENGLxVND AND WALES 


Board of Trade units pcneratwl per ton of 

refuse, besides blou mR off 35 '> 

Board of Trade units generated dunng 3 

hours, steam bloiring ofl 215 

Board of Trade units pcneratwl per ton of 

refuse during 3 hours 42 4 

The general arrangement of this small Destructor installation 
t\ ill be clearly followed bj referring to Figs C4toG9 


Gravesend MusiciPtL Corporitiov — Popue^tiov. 27,196 

E W 

1903 

Stcriinp top fed 
4 

1 Babcock it M i1co\ 

I2'» feet 
Inn 

rkttnc liphtinp 


Three supplementary coal firetl boilcrst arc provided, and the 
poMcr equipment of the station is as foHons — lliree Alle^ and 
Mnclclhn engines direct coupled to three Lancashire djmamos, 
the total capacitj being COO K W .also a DOK W motor generator 
tot bj the Lancashire D^mamo Co balineers and boosters 

A storage battcrj of Ventj Cells is proMdtal hasing a total 
cnpacitj* of 010 ampere hours 


V 

B 

C 

n 

r 

F 

0 

U 

I 


Grpvt GniMsna Mumcipil Corporstion — P oruL.vTioN, 03,318 

EW 

\ 1903 

B Ilor-fnll bark Iinnd fcxl 

C 4 

1* 1 IkilK-ork A ^^Ilco\ 

r ISilf.-,! 

F Moniu j<T bl»u»rs. 

f ' f biiki r rru-'lHr. mortar null and •rtric li Jitmi: 

H "111..!.- 



REFUSE DISPOSAL AKD POWER PRODUCTION 

GrcAT 

YARAiourir Municipal CoRPOPArrox — 


Population, 51,250 

A 

1902 

13 

I rj er s jmpro\ ed t op fed 

c 

10 

D 

I Multitubnlar, CO II P 

r 

204 feet 

r 

Jfatiirftl draught onlj 

G 


H 

"8 tons 

I 

— 

The total cost of this installation nas £14,000, although thf 

oitimatcd cost 

uas £5,000 leas than this figure Ver^ «erious 

difficulties uith the foundations evplain the serious excess on h* 

estimate 


HANDSuonxn Urbak DrsTmer Council— P oPiTLAriox, 52021 

A 

1001 

B 

amer top W 

C 

8 

D 

2 Jliiltitubiilar 

r 

200 feet 

r 

Sturtc\ant fan* 

G 

Fan engine oiOj 

n 

'■>0 tons 

I 


H\VLE\ ^lUMCmL CORPORVTIOX — Poi*UL.\TION, Cl.C'^O 

A 

1002 

B 

Horsfall top fed 

C 

8 

D 

2 Lnncosliirc, each 30 fl X 8 ft 

I’ 

120 feet 

r 

n 

Stcmii jet blowtr 

Not wwl (It |irewnt, l/ut it ii rnfended to s'Tl 


hteflm to tin cleotrieilj uorki 

u 

» 0 l«n« 

II VRTLn OOI 

■Mumcii vl Corpor\tion — P orin \tiov, 22 U' 

A 

11101 

n 

nmer lop 

c 

r 


2^2 



REFUSE DESTRUCnORS IN ENGLAND AND WALES 


J Multitubular 
150 feet 
tan 

1 an cnguie onlj 

lid 


The total cost of the installation (excUisue of the cost of the 
site)t\as £5,100 , of this sum £2,692 was expended upon the build- 
ings, mclmcd roadiv aj s and clnninej 

Fig 70 show s an accumulation of refuse on top of the cells, from 
ulience it is charged through the hopjier into tlie cell as required 



tia 70 ]| MiTLUooL Destuvitor 

Tif» khovlng Uapprr Lr*ct« and Krtiue oa Top ot CtU*. 


Hastings Mumcivvi. Corronvtiox — PoroLxxiov, C5,52S 
V issa 

I' 1 i^tr to|> f«! 

C 4 

MiiltitutmlAr 

11 . . . 13a f,, I 
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REFLSD DISPOSAL AND POWER PRODUCTIOiN 


I Fan 

G Pumping bait water, and also for Dis nfector 

I I 3C tons 

I U Cl(f 


Heckjiondw ike Urban District Council — PoruL \tion, 11,000 


H 

1 


Two Installations 


1883 

Frj cr top fed 
3 

1 Jlultitubular 
Stiaiii jLt blouir 


1900 

Horsfall back band fed 

I Babcock A Wilcox 
lOo fett 

Stiam jtt blower 
Woils purposes only 

II tons 

Is 


Hereford SIunicual CoRrorvTioN — P ofulation, 21,328 


u 

c 

D 

1 

1 

G 

II 

I 


1897 

Mcldnun fiont hand fed 
4 grates 

2 Gallowaj each 22ft xCft Cw 
45 feet 

bteam jet blowers 
Sewage pumj mg etc 
10 tons 
Od 


Ihis mstulhtion his been rtinirkabl^ bucccssful 
possesses several interesting features It is, one of the fen 
w here Destructor cells hat t been adapted to existing boiltf' 
Mouslj Ored tntli coal IhoBiinc chimney is albo Ubcd, and 
onl^ 45 feet in height and 2 d' intenml elmnieter, is prol>‘M 
the smallest Destructor chimney m this counti> 

'iJio works nro situated jn close proximity to cxciVcnt ri"'* 
dcntnl property Iho costof the Destnictor has been long 
recouped b^ the i-'iN mg of the coil bill ^ 

llic total weight of refuse produced in Hereford H al'on* 
tons, and it is mtereslmg to note that 10 tons onl>, colle'cte^ 

* Ad I si III IKUJ 
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REFUSC DESTRUCIORS IN KNGLxVND AND WALES 


close as possible to the n orks, suffice', to pro\ide tiie whole of tho 
power required at the sewage A\orks 

Complete details of the official tests are here gn tn — 


Dalooftest 1 

May 4 1898 ' 

Durotion of tet 

10 1 outs {7 a m 

Kind of fuel burno 1 

to 5p m ) 
Unoereene 1 

Total neiglil of fuel burned 

asl pit refu e 

19 76S lb 

Weight burncil por hour 

1 9 6 

Weight burnwl por aq ft of 
grate area | cr 1 our 

54 88 

Total u eigl t of chiikcr and iv<h 

6 bOI 

I urcontage of clinker an 1 osl 

33 88 „ 

1 orcentago of inomurc 

24 5% 

Total water evaporated 

2< lb 

W ater evoporalcd per 1 our 

2 6»v 

Water evaporated per lb of 
Kfuso actual 

1 3> 

Water evai rate 1 per lb «f 
rvfuiu from and at 212 1 

1 68 

Tempernturo of fee l water 

48 

\versgo ate tm proaxure 

*0lb 

Average ateain preaxuro at 

64 3* 

Average ar (reaxure und<.r 
gratei by Mater gauge 


Chimney pull by water gauge 


Temperature in eombu*t on 
cl amber 1 y coj per (oai 


Temperature of Moate gosox 
leaving dai iper 

Itead ngv 

Pcrceiitago of enrbome a id 
(COj) 1 y 1 conoi eter 

611 5 1 

I creentogg of carbon o iumI 



IIJ. 

1 creentngo of frio osjgcii (Oj 

Orxil a| 


Irrceiitago •( cirlwiuc osid 
(LX)) Or'Hitaii 

.« 1 1 

bill efU 1 r 22f( xBfi 1 


witbtwoflu-. J(, 


\rr« if grate 36m,uare(x 



I our« u»ana\mc« tM • I 


-55 


Mays 1H9S 

I 0 ilour ^(7 n 
1 m to 5 30j in 

looieib 

1 SSo 

SI 52 
f KOI 
JS7 o 
•7 0” 


I 34 
) SO 


0 \w 2 000 b 


34 lUud >11.4 I 
bjS K I I 
I6S4% 
14 tbKJ 

14 i 54 u 


4 1 Itcu I lig4 
*lo 12 t 

41 IbiT^o 

14 Ifl 3S „ 

14 J 74 '’o 

14 nl 


1 IS j u j>er day < f t« n 
f elit o( 36 ff«t 


\TTa < I 



REFUSE DISPOSAL AND POWER PRODUCTIOIs 


Tlie clinker is utilized on the bacteria beds , this is one of tlie 
verj fen works of the kind where the gases of combustion are 
being constantly analysed 


HeYWOOD Mu^^CIPVL CORPOR^VTION — POPULATION, 25 461 

S W' 


A 

B 

C 

U 

L 

i 

0 
H 

1 


1902 

Meldnini front liand fed 
2 prates 

I lancat-liire 20 ft x7ft 
90 feet 

btcam jet blo%^cr» 
faewage pumping 
tonf' 


HoLIIIEVD MuNICITiL COIIPOR \TIOh— I’OI UL tTIOV, 10079 

E U 


A 

D 

C 

I) 

L 

1 

C> 

H 


■Mclilruin front hand fttL 

J Babcoc] i A\ilco\ 

120 fctl 

btcam jet bloncrs 
1 lettnc Lgliting 
10 Ions 


Ihis installation is not liktly to be compltttd until ‘ 
in 1901 


irly 


lIonuuKi UitDAN District Council — 1’oiul.vtion, 0 730 

fe '' 

V 1901 

B II ivfnll back I and fed 

( _► 

1 > 2 C« rn h 

I '•O / t 

1 si« III j t 

(. I tin I mt. 

It . ( t K 

I . . Uerlsi » iix 


oiirM 


oftrtt 



RLFUSr DtSlRUClORS IX ^XGLA^D AXD ^\ALT:S 

HorNSsfi Mumcii Corioi vtion — Poiul-vtiov, 77 9J8 


1893 and I8U> 
W anur tn|> fed 


I MuUitubular 
il7 fi.t 


it tr inill and 1 11 ) ii^m 


Tlic cost of tills Hist ill Uiun h gi'tn is £9 028 but tins is 
i\clusj\t of tilt cost of tin forcwl <lruiglit ipparitiis which was 
sddcd about two 5 Cirs miki mainl) owm^ to dif!lLultni> tvperi 
tncitl mdcilmg with tndt nfusc 

During the jear 1902 a totil of 20048 tons of rcfu&t was 
pissed tlirough the Dcstrintoi tins weight being iimdt uj) ivs 
follow ^ ~ 

lb wsi, ubw JO 17 1 1 ns 

I r til 310 

It I >niil 4t 

It IS iiiti r( sting to not( tliittlu 4|uniitit\ of nfiisi disposid of 
it the si works sc\in \ ( irs i^o w isonK lo m') 2 tons pir aimum 
In aehlitioii to i ilinkir eni'her uid iiiortir null i Miisltr 
1 1 ig pi wit li is dsu I eeit nist illisl and i consider ibit portion of 
the clmkir is utihml 

Hutiiii 1 si I] 1 1) Mimumi (mioiiTios — P oulitios 
I wo Instill \T io\s 


s'l IJ IMS 

!■% r t I f«sl II rsfii] I t k I u I f cl 

Miiltitiil uhr II fi V “ It 3(«nili lulijjft > (i 

-O f ,t 

J — ‘•I H j t 1 1 w r. 

• lliis 1 jHKv 1 lx U,,» II ritiMsI ii«i s f nssl drn j It hh. ad I ,1 
tc* till Cslls. 



REFUSE DISPOSAL AND PO^VER PRODUCTION 


G W orks purposes 

H 50 tons 

I lOld 


Sewage pmnpmg mid sludot' 
jircssing 
20 tons 


Huli Municipal CJorporation — Population, 240,739 
Tmo Inst all vtioas 


A 

B 

c 

D 

I 

1 

G 

II 
I 


1882 1002 

Fryer top fetl Horsfall top fed 

C 12 


1 MtiUitiibular 
180 feet 

SUamjitbloxicrs ' 
W orks purposes 
onl> 

45 tons 
U 3<f 


2 Babcock, «L Milcox 
110ft x7ft Cm mtcriifll 
diameter 

Steam j(t blowers 
Ferctdtlraught, hoist and 
worlcs ligliting 
90 tons 


Hunstanton Uiujan District 

A 

B 

c 

D 

h 

1 

G 

II 


Council — Population, 1.893 

W 

1899 

Mcklruiu fioiit hand fed 
2 prates 
1 Conush 
59 fett 

btcnm jit blowers 
Hater puminng 
3J tons 
]« 


Tlie installation is of much interest, not onl} bcCAUso it 
smallest Destructor jet installed in tins countrj, but owing 
fact that from the comhiistion of aomc ’ll tons of refu'-e <!***' 
Hufiicient fitc-im is jiroduced to o{K.mt( a modern water piitni'"’r 
phnt 

The Dcstnictor instalKtion is Atr\ complete , comprising ^ 
grate unit De'structor e rectcel in front t)f a high jirtssurt Corin'' 
holler, with whieh a boliwex nr Stipe rheate r is proNiehsl nn'l ” 


‘ AdeUsi III I89b 
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REFUSi: DESTRUCIORS IN ENGLVND AND WALES 


a Meldnim regeiicmtor for heating the air supply for combustion 
Uhe A^hole phnt with lU combination for power production 
affords a remarkable object Icsson to small seaside and health 
re-'orts 


H\de JIcMciPu, ConrOR-VTioN — P opulvtion, J 2,7G6 

S 


Ta\o Install.\tions 


A . 1893 

B arnor top fe<l 

C 4 

D 1 Multitubtilnr 

] ISO fort 

t Mpldniin a stcoin jet 

blowtrs to I nil ' 
G Mort »r Mills etc 

H 24 toa« 

I U 2d 


1903 

Mcldnun front hand fed 

0 ijrate^ 

1 lAincaslitri 30ft x8ft Gin. 
sniiu chillin' \ 

steam jet hlowtr^ 

bewage pumping 
30 tons 


In'-tilhtion No 2 will th^jilaci No 1, and the jicwtr will bo 
fillip utilwtd for stw igc pum|Mng 


Irsw "’ll Mumcii il Coi i ok vtios— Poi ltl-Vtion oo hJO 

E W 


B 

C 

1) 

1 

I- 

O 

11 


1 m3 

M Idruni fn iit Imntl ft-d 

1 l.ur>La hm 3i)ft x 0 ft 
17. fxt 

steam ji t 1 1 >«i IS 
I Ixtric lir.)>tiiir. and traction. 
4'l tunv. 


The l>t>.trucf<)r m'«tnlIation i** jurt of a \ita compnbcn'ive 
-rheme ju-t now approaching completion Profc— or Kennedv 
Ik ing IIk lon-ulting t ngmeer 

Tilt wholi of tin iiMilabh -team from the IV'-tnictor boiler 

* \ 1 1 tl ill I am 
’ M<.rk.s not \tt in «.|M.ration. 

=09 


REFl:^E DI^rO^XL \M) ^0^^•ER PROPLCTION 


b? u i!::ed ft- e-’x —v r -uii to X •* 

ti-AXii:ixir2 adTan'ai? i lA.tV tha’ tt-» n r>e‘ax!lH 

'tx! xri h-n oc'ef' btor* du*r iE~*e\d c thrx-z*'''- »’“* 

’ t’K\n \ 

Tc-* IX‘*'»n.t 4.” tru! bt cv 2 * e ir: ttw •v-'^.-v* lb-* 

K xri’l 'k a* a I c 2 C 0 lh.totb-* 'v^uar- r 

vr-d A 'tu ^avt IhiLn bsjvd:'“\*t“ wrJ ly. trxi i” th-* d wn ~1 

aOxxn EIcv" a*xi Rt - K *!_ ai^o p"v'vx*-*d- 

l RS.O» D ~^1C~ Co'^CIL — Po^’T-lT'^N -ftt' «' 

E-W 

I 

V xL- •\c ! i- * <'* 

I 

I 'ty 

^ Jr I WX*S. 

K V r U* 

***1 c>. 

Tb> tN c' a c\ " I -\yl -H-t E,t r* w U-fu c»r^xi o'** u*^ 
ih ’y'*Tt« •' t' r-x'i'vM* Kf^xlx a* anc*' IT a*ed ti d 
1 ^ £ 42 . 3 “ V 



Ki>i - Ni»— ON \>p 'No'TI nni' l.r®vN P T'^-r' 

CorNC’L — r^riuvnoN I 2 »' 

\ IX'' tS t'lx i>.T» in I I 

a.-xd 


Ki>i ■^•>N-oN Ti oiEs* 'IrNicirit. Cn^in 

•I 

V 1 

n j » — 


ITl N— P ^-t ' 

l-a < IW 


C 


* X' r* \r t. i^»-ra ^ _ 
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REFUSE DESTRUCTORS IN ENGLAND ATsD WALES 


D 

E 

F 

G 

H 


I‘ 


1 Babcock A. \\iIco\ 
150 feet 
I' an 

ANork^ purposes onlj 
30 tons 


Tlie cost of the Destnictor nml boiler mis £*1 050 this being 
exclusive of the cost of the foundations buildings and chiranoj, 
the total estimated cost being £8 ^70 

The direct charging arrangement for tipping direct from the 
carts IS “Marten’s patent made Messrs Meldrum Bros , Ltd 
The same sjstem of charging has been m us© at the Tootmfr 
Destructor (Metropolitan Borough of Mandsuorth) for throe 
j ears past u ith a er^ satisfactory results 


La>ca8ter ^^uvrcI^AL ConroR\Tios — P opulation 40 329 

E 


It 

c 

D 

F 

F 

a 

H 


190) 

Kfcklniin front Imn I fed 
8 grnlcs 

il^ncasbirr carl tOfi xRft 

‘?tonm jet 1 lo«cr< 

I 1 rtno tract on 
TO ton« 

)< it 


In addition to the De>lnicfor boilers three supplementary 
coal fired boilers are jiroMiied tlie-'C being nl o of the I^ncashire 
tape ^0 feet long andSfietm diameter Green s Fcononii-crs 
an nl'O installod ns nbo «itb the I)e>tructor boilers 

Iho jiowor plant comprises — Four \\illaivs engines direct 
eoupltsl to four dtinmos the total capacit\ being 420 K \\ 
Oiii 200 K \\ \\ estiiigboiist set ami 120 Kpstein cells 

1)< fails of fhoofiicnl test of this IX'sfnicfor are here given 

‘ \\<rk^i> t >tt in operation 
201 


Rrrusi: disposal and pownp productiov 


LAI.CVSTEP Corporation Destructor 
Result op Test. 

D\to of tost rebnmrj 7 1002 

DumCion o{ to^t 12 horns 2G min 

Niitnlor of cells ( 

Ornto nron 100 sqiinro foot 

T\pi ftiul size of boiler I nnonshiro ^0 ft x8ft 





REFUSE DESTRUCrrORS IX ENGLAND AND WALES 


A^ erage steam pressure 

„ temperature of feed water 
Weight of clinker 
Percentage of clinker 
A\ erage percentage of enrbon dioxide 
m flue gfuscs 

Temperature of combustion chamber 

^faMinum temperature of eomhiistion 
ehaml>er 

erage temperature of gases len\ mg 
boiler 

temperature of gases lea\ mg 
economiser 

A\ erage femfierature ot heaterl air from 
Regenerator 


I6-( lb 
40 S^F 
25 408 lb 
34 jtt r rent 

n 5 per cent 
Ot er 2 000® F os copper 
foulil nlit aj s be mi Ited 

Unknoten melted nickel 
2 O'lO® r 

09>»r 

500® I 


47R® I 


Fig 71 IS a MOW on top of the colls at Lancaster during 
cojirseof erection Tins \>cn should boof interest to the student 
clcnrl} showing as it does the prommenee of ‘•team boilers in con* 
ncction with the modern Destructor 


LrtMfvcTOs AfcMcirAL ConroRATtos — F opulvtion 20 888 

S 


n 

r 

n 


G 

II 


1003 

Horsfall imek hand fe<] 

r. 

2 Ijmcflushire eni li 30 ft x 7 R p 
‘M) ft X 5 ft internal dinmetir 
Sfroin jet blower* 

Sewage pumping 


The sewage is pumpotl to the ‘*cwage farm a mile and a half 
distant, the lift being from 80 to 120 feet The cbimne\ uas 
pre\iousl\ used for coal fired boilers 



BEFUSi: DISPOSAL AND POWER PRODUCTION 


Leeds ’Mumcipal Corporytiov — Populytion, 428,908 
Four Instyllytions 


So 1 

1 Ilnrinantofts 

So 2 

! Armli> Rond 

1 ; 

^ Nc 3 : 

Kidncro St 

Vo 4 

JIcnn«oocl liil 

1 1 

' 1870. 1883 A 

1 1877. 1884 <t 

1801 A 1R'>4 

1807 

18S7 

1880 



rr5<rtQp fid 

I 

Iforsfidl 

llorafnil 


top foil 

top fill 

top r«i 

14 

12 

IG 


1 Babcock lY. 

1 Multdiibular 

2 »kl«ltitubulnr 

2 Babcock A 

YVilcox 



Y\ ilcox 

120 Iirt 

120 fori 

U4 f»a 

, 240 bet 

htiftm jot 

Slonm ji t 

MianJ jit 

£,trni'i jct 




REFUSE DESTRUCTORS IN ENGLAND AND WALES 


A«! «ill be ob«ier\ccl, Leecia is \erj well pro\iclc(l for, baMng a 
total number of fifty cells, nearly half of w Inch are of modern design, 
while the rcmimder are equipped with forced draught The total 
cost of tilt \anous installations is gi\en as £48,525, including the 
cost of the sitta 

Fig 72 is an external \iew of the more recently erected plant 
(No 4) at Mcanwood Road 

Lficfstlr "MuMcir \l Corpor vtion — Popul-vtion , 21 1,581 
Four Installvtions 


1 

\ 1 

N(s lliain 
btreet 

So 2 

Milt Lnne 

So 3 

Icro 

So 4 

U est 

Ilumbcrstone 

\ 

1800 

1893 

1894 

1002 

n 

Fo«r 

top fed 

Oorotigh Sur 
%ej or 8 design, 
top fed 

norougli Snr 
aoyorsdesipn, 
top fed 

Frjere im 
pro\ ed Bold 
noLs Wood <k 
Brodie'a, top 
fed 

c 

0 

6 

C 

C 

I) 

1 Mnltitulnilnr 

1 Multituliulnr 

1 Mnltitubular 

3 Babcock &. 
ilcox 

r 

I CO foot 

1 89 feet 

180 feet 

180 feet 

F 

Fan 

Fan 

Fan 

Fan 

G 

Siippliotl to an 
Adjoining en 
pinoenng 

Clinker enislier, 
inorlnr mill 
And works 
Iigliting 

\\ orLs 
purposes 

Morks 

purposoa 


41 tons 

4 a tons 

4 a t/\nQ 

— 


ftlrf 

8Id 

8{d 

— 


The estimated cost per cell of the first three installations is gi\ en 
as follows 

\o 1 NtssUmm Street ClliOpercrin InchKlinp Imildinjrs. 

No J Mill Une £ 1 . 31 , „ „ }■ chimnoj and 

" J rti £1,-I75 „ , * inacliinerj 

Some particulars of the refu'S* di'po«ed of at the above three 
w orks dunni: t he j ear I ^02 w ill doubtless be of intcre-t 
36r. 


refust: disposal and power production 


De triictor^ ^ 

Ilonse Refuse | 

1 1 

Trnde Refuse 

Meat 

1 Tom 

^lat 

Lonl- 1 

T nn 

1 Lon la j 

1 

1 ! 

No 1 Needlinm Street 

No 2 Mill 1 fine i 

No 3 I.ero | 

I2.2r,fi 1 
13 873 
12 034 1 

13 480 
13 472 

n 181 

320 1 101 
' 004 273 1 

1 301 1 1 

80 

74 1 
280 

472 

290 

24D 


No 4 Installation known as West Hnmberstone clostnictor, 

will undoubtccllj pro^ e to be a distant advance on those previously 
erected The cstiinatotl total cost of this plant is gi\ cn as £C 755 


In thus so completely equipping this important to^vn 
destnictora an excellent example lias been set for the benefit o 
many largo pro\incial towns Air E G .Mawboj, AIICF 
Leicester’s eminent Borough Engineer and Surveyor, has done 
wisely m erecting four s-»pirate installations indifferent parts o 
so largo a town thus greatly expediting tlie collection and also 
keeping the collection cost w ithin reasonable limits 

At the various works a number of mortar mills are mstalle 
and a considerable quantity of mortar is made which yields 
fair profit At the West Humberstone Works a flag plant in 
been provided 


Lfigh JIuNicirAi. CoRroRVTioN — P opulation, 40,001 
The Council ha\e recently decided to instal a destructor o 
the ‘ Horsfall ” tyqie 

Lra'ENitsuuuE URnx> District Council — P orm-mox, 

A two cell destructor of the “Heenan ” tj’pe is now in han< 
for tills Council, the estimated cost of the same being £4,500 

Lcxton Urdw District Council — Populvtiox, 9S,99^ 

S W 

A 18‘js 

B airJdruni’s* Bonrnnn A Dcaa ” tj-pe, top 

C 8 
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• REFUSE DESTRUCTORS TN ENGLAND AND WAT.ES 


D 

E 

F 

G 


H 


2 Bft!»cock Wilcox > 

IW foot 

Ian 

Scwacp piimpins; 
ftO ton** ' 

N 7rf 


Lurnmoi Musirirvi OonroRmoN — Porirr moN, 710,737 
Foi-i* T\'?tvllvtions 



1 

\o 2 

No 3 1 

Nn 4 F W 


( limt.rs St 

UftthlHim ltd 

To\t«tli Park 

Ceibb sQnnm 

\ 

is'd 1S01 

IR*>1 

ISO-) 

lono 

II 

I r\ < r s 

In 1 H 

lr>ers | 

Frjers 


top fe<l 

top ft tl 

iinproi 0(1 
top feel 

improv eel 
top fed 

c 

24 

r. 

R 

8 

I> 

1 Miiltitnbulfl* 
n ft xR ft 

1 Stirlmp; 
welter tube 

1 

1 Mnltitiibuleir, 
12 ft x7 ft 

4 Beibcoek A 
Alikox 

r. 

170 feet 

1 - 

1 RO feet 

2fKl feet 

1 

— 


— 

Ferns 

u 

Mortnr milts, 
e linker crit«li< r, 
works lisbling 
etc 


Weirl sonij 

1 lectne 
traction 

II 

Total 

nl Knit 

Ton , 

tons 

I 

— 



Rp/ 


Under the control of Air .T A Rrodic, AI I C R , tlie destructor 
in'-tnllitiou'. m Ln er])onl ln>e been dc^elope^l and possess a \orj 
^^t^''f^ctor^ reconl, more e«peeinUv perhaps installation No 4, 
known ns Cobh's Qinrra 

Some At* electric ears are operittxl ilaily by power produced 
fnim the r« fn-e, and the sale of iloctncal < nerKj to the Electricit\ 


* Tlie (\nmril lm\e rerentK decnlxl lo inM*! an a<! lili «»i«l liontT 
(s'nin'ctx n witli tli< IV-^tnirlor at an e^timaliTl ro-t < f £l,33*>. 

* Jv. (uN* atnl 



REFUSC DISPOSAL AND POWER PRODUCTION 


Department yields a handsome return to the Cleansing Depart- 
ment, the price paid being 35rf per unit 

Some details of an evaporative test made with the destructor 
at Cobb’s quarrj arc here given 

St Doahkgo Destructor, Liverpool 

Ton's cwt qr H’ 

Tntnl refn^p burnt m {> oelK in 24 hour-* 12 5 1C 0 0 

ICoTE — TwPntj tlirop tons wore burnt m G 
hours, between 12 midnight and Gam Tlie 
boilers were not m work during thL-» period 
The lieat pa‘-‘-ed through the flues direct to 
the ehimnej 23 0 0 0 

Hefuse burnt in 8 cejh in J8 liours 100 1C 0 

, 8 cells per liour 5 11 C ^ 

, „ per coll per hour 0 IS 3 N 

„ ,, per square foot ofgrateflreo per 

hour C21G]b 


Total qiiantitj of water evaporated in 18 liours 202, 4C0 lb 

„ „ ,, „ per hour 14 581 1h 

. per lb of 

refiw burnt 1 173 lb 

Output or EirctRirm i*r 18 Ifotnis 
(1 lip output IS restricted at present to the requirements of tlio Train'TOj 
Department ) 

No 1 Engine EGIO units, for trnmwnjs 

No 2 , l,77n . 

No 3 „ 234 „ for public hghtinc 

T,G03 

A further destmetor of the improved “Erjer” type is ho« 
course of erection at “Laverock Hank,” the power from wliidi 
will be fully utilized for elcctiiealpuqiosos 

Tins installation together with additional colls not 
in the talnilar statement, will comprise m all some 07 ctll-, so 
Liverpool mav claim to he well eqmppovl for final and saiut'vr^ 
disposal of its refuse 
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RrtUSE DLSIRUCIOIIS I^ I NOLAMJ Wl) W \\.L^ 


The clmkor i'* full} utilized for a \dritt% of j>urj>o->' r < ju 
hiderable quantitj of mortar is made as aU> sjui*' vUU j urn 
flags daih while 'lomt thousands of teas of ehul- f^r w* f< u-.<-d fj 
concrete for the l)rldge^ and roadj>o\erSt Oew^e»sJ^>l. 

In the future it is hkelj that considerable quantiti* s of < hni t r 
will be used m tlu construction of irtizans dwilbn^*- J}i<«/]xri 
inents in this direttion now being conductesl b^ ^Ir RuyJj* 
referred to elewhere With the absorption of Oarebjii ]><j 
sessiiij. Its wn distruetor Li\er|>ool is on tJi( whoI» KphnJjdI\ 
equipped end it must be ndmittcel that l!it win ] 

has been m ule ill tends to tltarl> show tin Wf ikn< ss an J in< f! 
cicnc% of the wh<t!e s\ stem e f sending the refuM oijtbiwu 

Ll\ERStD(t blUiVN PiSTIUCT COUNCIL— 1*011 ( iTIOh, 

V lOOll 

11 lle>r falls back i.aiid f t 

C 2 

U t Kibcuck K Utit tx 

L 10 ft Jft Oiii lilt ri il (Ji iin -til r 

1 Me u I jet bl wers 

G I < reexl clruunl t at d \> rks j iiriH/v i, » liy 

M t It IIS 

1 — 


Ll\MiU 1)N0 UlUUN UlaTI ICL CoUSCIL — I'OIUWTIOS, W^Jl; 


is IS 

MiMniii K It QiiiDii V Dias t j f 1 
t 

2 ItilHxxk V Wikox 
UO fst 

I I s tn 1 ^lit 
I"»t n>. 

Ii> Sff 

1.; 


In iiddilion to the diMructor laiiltrs 4 Ralicock and \\il ,,, 
boihrs an nl o proMehx! for ►ujiph luent in cewl finiig ^ 

(.rex n >1 1 couotmsi r 

llie iKiwir iximimunt of the alation t" as follows — 3 y^i ^ 
rby 



REFUSE DISPOSAL AND POWER PRODUCTION 


Silvcrtown h\opolt under type dynamos, 1 Allen Silvertown 
four pole dyn-\mo 2 Allen Crompton Jlultipolar machines, 150 
k w each total H P 1,100» also 250 Pritchett Gold’s cell« of 
250 ampere hours capacity 

The total cost of the destructor av as £C,032, of avluch sum £1,0S5 
has already been repaid A feu figures extracted from the state 
ment for the third year of operations are of interest 


Load factor 
Fuel co«.t 
orl s 
Total 
Ntt profit 


S 24 ”per cent 
G 9 d per \init 
1 2od 

1 97 d „ , 

£fi 7 D 


It IS iho uorth} of note that tlii-j combined works has paid 
from the firot year of operation 


LovGTo^ Munich AL Corporation-*-Popul 35,815 
Two Install \T ioss 



N 1 

\ 2 

A 

18 S 7 

1805 

B 

I 1 er H top feil 

Wernir i top ftd 

C 

1 ** 

2 

D 

1 1 niiiltitiibulAr 

1 Multitubular 

E j 

150 feet 

Same clmnntj u'?cil 

r 1 



1 an 

G 1 

1 \\ orkH 1 nTjTO«ea onl> 

, \\ orlts purposes only 

1 

3j 

t< n« 

r 1 

1 

' lid 

lid 


LoLcirnoRouGii JIuNiciPvn Cortorvtion — PopulvtiON, 21,50'^ 
Two iNSTVLLtllOXS 

I J s 

A IfiSO 10t»3 ' 

li CoUnuiiif Ir>ti H top fed 

C 1 2 

1 Now In cuunio of ertclion 
2-JO 



Rr,iu<;i; ni.srniTions ix knoi-vM) ami \\ai.i> 

]) lilt hfttit I A \Vil ’ » 

j s(l f « t •'flUi*’ 

I inn 

p 'N w iiiiiiiii,. ** «n^*> I inn| tfu 

II .‘Ot.n-. — 

1 U 111 — 

LoWLsTOfT MtMCll \L COIUOIIITIOV— P4» II^VTIOS I.*'* K'.O 
\ IM* 

Ij II, r»(Alli> iMrk liAiid fnl 

i. ^ 

1) 1 IlnlKwk k \\il«i\ 

] ijnft xftft (lin int4 ninl clininrirr 

I- st<’«m j, t l»l 

HIM* «npt' Ut\\\ rtiiTjwU i\«lf mxl 
H 2-^Ux< 

1 HW 

The clmkcr sell-? freely nt 8</ per IokI nt tlic \\ orkn , a portion 
IS converted into mortar and ftlUfrtc!^ ntCs ptrload 


Lytiu^i Uuuin Dustuict Council — P ol ui-mion, TilS") 


A 

B 

C 

V> 

T 

I 
G 

II 
1 


llHJi 

Mildruiiin front linnil fitl 
i pfOlVH 

1 ComHli iO ft x(ift Lui 

50 ft x'lft II in intcnml (liuniitir 

btcniii jet blonirH 

bi.>«nf,o pumiHiij, ami uurl n li^htiii^ 
10 tons 

8J 


An external view of the Lytham ^\orka is shown in Fig 7 1 
The tvriter IS indebted to Mr A J Price, tho Survey or, for this 
photograpli The whole of the steam power required nt these 
works IS obtained {tom refuse alone, Uio dry weather flow of 
sewage being 800 000 gallons daily, this volume being lifted by 
Gwynne s centrifugal pumps Power is also supplied for driving 
a 7 brake horse power Robej lertical high speed engine and 
dynamo tor works hghting purposes, G arc lamps and 24 16 C T> 
incandescent lamps being prov ’ le combined se' 



nij Lsi: i>it,i’o‘'ih .\yp pouik rnoDicnoN 

''a- larntcl out util uitliin tilt cttiniatt of £10500 ^ 

Krt u crtdit unon Mr A J Pncf Sun cl or to tlia Pita" P‘ " 




RLrUSC UlSlRlcriORb in LM.I.WI) \\\) W \\A> 

It In interesting to note tint the fir^t ileNtnictor ctll* rtfr 
erected m thn coiintr> A\tix. iiiNtallcd nt tin Wnlcr Strerl iKjvi • 
of Almchcstcr Coqiorition Hit fir^t two nil-* art illii-'lntnl in 
lig 1 

For some jtirs past an o\ltnM\t s)sttm of sorting nndiitiltr 
ation has been tmplo^id m MaiicheNtir tin dt^-tnictoM an! 
boilers therefore onl^ deal with a projiurtiun of the cu ic wa«tt 


L 

■\Lv>sfield MuMCirtL Corioiution — I’oiil.\tios, 21, tr, 
\ I )t»i 

IJ H«« ciui K Lnrk f <<1 

C ‘ 

I) i Bile ig t \Nil, 

I 


a 


J Bile 
loO flHt 
tan 

tUctric Ii^htinp 
20 tons 


Tlirce Lancashire boilers for supiilemcntarj coal firing are pro- 
vided m addition to the destructor Iniilcrs Ihc pow tr ctpiipnip^t 
of the station conipri es liigli speed triple expansion contlensira 
engines direct coupled to compound multipolar generators Th» 
station IS laid out for a total capacity of 1 000 k w mduclm^ a 
^ hrge storage battery 
1 

\ E \V 

] JIexporouou UI;IJv^ District Cou^CIL — PoruLutTioN I0 4y 






V 


B 

C 

T> 

L 

r 

G 

II 

1 


15 M)> 

Mtldrujiib front liand fed. 
3 grottos 

I I.anca!>] ire 24 ft x7 £* p 
120 feet 

Steam jet blowers 
I lectnc ligliting 
20 tons 

n i 


One supplementary coal fired boiler of the Lancashire 






Ki:rusi: DLsiiiucrioiis in i.ngland am> waia.s 


D .‘HabuKl 

L ‘*0 ft x5ft mfirnul 

1 st.amj t 

G \\ urka I ur|K* » thiikir <.ru liirb luortur nulls 

H -0 tons 

I 8/ 



Fjc 74 Moss Sipfc Dfstrcctor I Ian 


Tills Is one of tlio be«t cx'wnples of this particular tjTie of 
Destructor m this country ond it is to be regretted that the pow cr 
cannot be full\ utilized 

The general arrangement of the plant Mill be seen bj referring 
74 Onlj four cells, areused at onetime The total cost of 
Mas £10 300 The mortar made sells freely at 
275 


niJ ( SI DISJ'OS^L ANJ> POUTR PRODUCTTIOX 


sudilu '(/( to tliL <l(s(iuftor holier is provided, the working 
l<(c-“ur( of lioili rs living I50po^^d^ hteam being supplied to 
til* tiiiriiK' vt U<i pounds prtssHre 

111* ((ouff <i(UipnHnt of thi station h as /olious : Two 
* tmpl* d s< (s < ij.ilii* of fh \« loping '5(1 k vv at 440 to 480 voltsat 
1 split! Ill '5(1 It voiwtioas pir ininutt there is alsoa Balancer 
I'oi 'll/ I onsist jfig ot tom 111 « hint N coupled together 

\il)oiniiui (In ( iigiiu iiMuiiistht iccumnlatorroom containing 
J’O ills liiiMi^i iiioiitpm lit "lUO iiii|i(ii hours at ilOhourrate 
1 ' ( >iM lojji M hum s it I I lioiii I it< 

tin ( '11)1(1 li^litm^' . . insists of JJ t stiee t limps eiith containing 
- I' ( 1' liiiips iniJ (itiu) with (iii'm glohc** also 15 enclosed 
III I'lnpsil iiiiM 1> I II )i Ihi piihht hglitmgreplaces ISDga'* 
limps of Iduii 1 uidh pmu t ulucli toimtrI> cost tho Coujicd 

' Xio |M 1 IMIlIUli 

till (i)( il <<is( ottlii ( oailiiru d ms( dhition including the site, 
IMS il iiiK tissiKi itii lot il woiks eost per unit generated w 

.mil IS I 'Is/ I })( ( oimiuttec paj the SamtaO 

( iiiimitfu "/ |>ii mii( gi IK i ill d (ill htttr piling the cost of 
si l»iis 111(1 i,,,| ii'o (Ih uitcust and depreciation on the 
itis(MU(u( 


1 W 

5Iiil 1 1 Ollii 
V 
(S 

c 

l> 

i: 

i 

<; 

H 

1 


Ml MCU'VL (\>M•CHl,VTlO^ — Popui^vno>, 
I‘>(U 

Mvilittc! top f«L 
4 

I laimnsttiri 
IJ<» ffCt 
litn 

Ui'ctm hplitiii^ Hiitl mortar 

II tons 
(♦ iU</' 


Mosj. SiDi UrB\> DijjTkict Coi noil — P ortrL-vTiON, £CCi* 
A 

B liorsfall s i< |( frtl 

C u 

' TJiid lijim. Oj’phc-s lo ihc onicia] li-'t of 1 ’ Jiours. 

^74 




Till'- !■< one of tht best examples of this particular t^pe of 
Dc^t^uctor in this country , and it is to be regrettctl that the pow er 
cannot be full^ utilized 

Hie general nirangemeiit of the plant amH be seen b^ referring 
toFig “-f Onl^ four cells nreuecd at onetime The total cost of 
the installation «as £10,300 TIic mortar made sells freely at 

275 


KEFUSE DISPOSAL AND PO\\ER PRODUCTION 


4s Gd per ton and tlie clinker rou^h and “creencd at Gi and 3s 
])cr ton re&])ectn el^ 

A complete clin! er ciaiclim^ and &cieening plant is installed 
^\lnch absorbs about 2o H P during the daj for dnving uhile at 
night a 20 k u dj namo is m use for w orks lighting purpose'‘ 
but tliese together with the forced draught blowers offer the onl} 
outlet at present for power utilization 


L W 

Nelson ’\IL^^CI^AL CoiuontTiON — P opitlation, 32 81G 


li 

C 

U 

I 
J- 
( 

II 
I 
J 


1<>00 

Meldmine front linid fed 
•t grate 

t I ancoshire 30 ft x S ft 
180 feet 

iyteam Jit bhn ert 
Ekrtnc traction 
30 tons 
I# 

40 


Here the destructor was erected well in idaance of the elec 
trititj works but a number of tists. under taiying condition 
and o\ er extended periods cimcd out bj the Heiltli Supenn 
tendent "Mr J A Piiestle^ quite satisfied the authorities tint 
the combination w ould be advantageous 

Ihe wntor IS indebted to Air J A Priestley for tlie mterC'tmc, 
chirts and diagrams reproduced in Pigs 75 70 and 77 

One interesting feature introduceel in connection with fl><^ 
destrnctoi wasthe offal charging hopper and hcirtli soarraiigc^^ 
that this most objectionable refuse is readily charged without hand 
Img and is placed m such a position m the cell that the funua 
as driven off must pass over 100 square feet of actn c fire before 
reaching the combustion chamber and boiler This effective method 
of dealing w itii offil will be readily followed b^ n fimng to Pisr ^ 
Two 50 x8 I ancasliire boiler*- foi sujijilcnuntnr^ coal firuv 
ari provided m addition to the de tructor boiler Ihc 
equipment of the st ition is as follows — J \\ ilhns engine of 30U 



Nelson D£sr/ri/C7VN — 


» 6 Nouns test 

Diagram CE rEMEENATVKE tn Combustion Chamber 


Taken With a Caliendar's Electrical Necoroino Ptroneter. 
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REFUSE DISPOSAL AlfD POWER PRODUCTIOIs 


H P each, and 3 Brvicc Peebles names each 200 k w , also 210 
Tudor cells 

Details of three eaapomtive tests nreliere given, and as thc'c 
ncrc unde under entirely different conditions they arewortli 
careful sfudj and comparison 



Result or Tfst supe vt Kelson Destructor, 20tii 


Decemper, 1900 

Duration of tfst 
Niirnbor of cclU 
Total prate area 

Dotlcr Lnncn'iluro *10 ft xRft )if«tinp wirfoc* 
}{f'fii«( ronsntnotl — 

Uii‘'C'rp< neil a-^lijiit rifii«« 

Grrona ami light nfiHo 
Slanphtrr limHi offal 


9} hours 
4 

100 sq ft 
•IRn sq ft 
Toil's rut fjr 

22 18 1 

1 4 0 

0 1 0 


24 a 


1 


278 







RErUSr. DESTRUCTORS IN ENGLAND 

AND \valj:.s 

cfu^ otlirr tlinn nsliM 

A]|. rnnl 

pfu«io consviincil, total 

ni.iKOMi 

,, „ per hour 


„ „ per sqi'fin' foot |;ralH nr« II jM r Jioiit 


'atcr PI aporntpcl 

„ tlN7hl)lli 

, per linur npinal 

7 -’.’Olti 

„ from nn<l lit il2 1 ii\imi^< KlI^lllli 

„ innxiiiiii 

III tl. isillll 

,, , ]Mrll> (if n fnn <11 iiiiil 

1 JiliUli 

„ fi»Mi null 

III 

J12 1 

1 Mil III 

„ t>pr nq ft li< aiiiii ' miii fiu > 

pii 

hour from iiihI nt 21.* 

1 H 77 III 


M 




Fio TS Nru-o-x toMiiiNn* Dintrktor am 

o FurcrnuiTi WoitkN 

yi'w 1 (>11 aol OSal-CharciDic >!( 

TP" 

SvrrRRP Mpfmi proMw 

llRlb 

\V« iglit of clmK« r n iiuiinin^: 

11,473 Ih 

Ttm ntapp of clmkor to n fn«p ron-umpd 

21 IR p^T Milt 

, orpinic iiintlPT in plink<r 

Nil 

COj, n\<r«sp 

12 21 per cent. 

.. .. Iii^hpvt roadins 

18 20 „ 

,% •• loKp»t rnKtinr rlinkmn}: 

• ® <0 .. 





REFUSE DTSrOSAR ANI> POWER PRODUCTION 


trage tpinpcrature of fci<l \tatcr fiS 4® F. 

,, , combustion cliambtr, 17 readings 2,200° F 

„ .. melting nickel 2 ,G'i 0 °r 

„ ,, tliennophonc 1 570° F. 

m side flues 24 rendings 9S2® F 

in main flue, 21 readings 595® F 

air entering regenerator f>4°l' 

flir leaving rigi neiator, 10 leadings 345° F. 


Highest 
fjowest 
Av crnge 


ashpit pressure 
V acuuin in mam flut 

m blower Ixixes 

under regenerator, 10 a m to 1 40 j) lu 
„ „ 1 40 to 7 30 p m 

in dO'vntake, tOam to J 40pm 

I 40 to 7 30 p in 

time taken to chnker one fire 
,, I between eaeli cimkenng 
dumber of times each fire clinkerccl 
Damper full open to 1 4b p m area 

„ partly closed after 1 40 p m , area 

Analysis op Ci-inker Residcp 

Silica 
Lime 
Alumina 
remc oxide 

Magnesia manganise and alkalio 


1 fi5 indies 
I 53 m 
35 m 
1 375 in 
545 m 
875 in 
375 in 

5 mm 36 secs 
1 hr 34 nim 
Five 

10 2 f* 

5 eq it 


40 0 per cent 
11 2 
18 5 

22 8 „ 

CD >. 


100 0 

Nott — Coder vros not clothed when tins test was made 


Test B 

Result of Test at Nelson, lJ>rn Febritart to IGtH JltRcn, 


IDOl 

Duration of test 
Number of cclK 
Total grate area 

lAincosliire bodcr, 30 ft x8ft liciitiiig hurfate 
llefii'e consumed 

CJnsc reined nsfipit rofiiso 

Light nfuse 

Vi gi table refuse 

Fish and ulnughter bouse oftal 


Pots, tins, etc , not burned • 
Not amount eoasuined 


473} ho”''*' 
Four 

100 ‘•q f* 

9S0 sq It 
Tons c«t qr 


571 12 
29 n 
9 0 

16 


3 

3 

0 
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REFUSE DESTRUCTORS IN ENCLAND AND WALIN 


Refuse, other tlinii n^Iies 

1* |r< r » lit 

„ consumed 

total 

1 ill I'll lb 

,, • per hour 

-MKiJIb 

, „ p( r sf| ft Rrati nn i fur li mr 

Jtib 

\\ nter e^ aporated 


J IJ' (mb III 


per liour actual 

1 1(10 III 


from nn 1 at 2IJ I 

r> l7!Hb 


lb ofrtfi'w ndinl 

J niijb 

, , 

fmn and (It JI2 1 

1 H'blli 

V\erage steam pressure 

IJbili 

\\ eight of clinker 

rcmainmg 

HA J 10 lb 

fine ashes from under Rrates 

(0 1 JO III 

, other residuals 

ON U »J III 

Percentage of chnkcr to refiiso consiiiiM <1 

10 20 I r I 

ashes 

! 1H 

other residuals 

r 10 

. CO: 

j a% erage 

1 1 III 

, 

highest reading 

ir (0 

„ 

lowest 

(1 10 

4\crage temperat 

urc of Fml water 

ro H” I 

, 

c( inbiHlion cIiamiIm r 'll nr 

■ Img-i I (1 (1 1 

Ifighest 


i 10. 1 

Lowest 


J 

A\ ernge 

m side flues 4'’rndngH 

O’ll 1 

Highest 


K2i I 

Ix>tt est 


'ii I 

A\ crago 

nu»m flm -1^ rend ngs 

Ho I 

Highest 


' 1(1 1 

Ix)«est 


120 1 

As erago 

dow-nlnk( 'll readings 

1 07ii 1 

Highest 


1 1 0 1 

I o« est 


"00 I 

A\ erage 

ofliiatslair ttnndin^s 

21 P 1 

ashpit j rc 

lire 41 readings 

1 'Om 

> neuum 1 

,(i main flue ^ t n adiiitr* 

1 10 in 

mill 

w » r IwSes Ifi IS ndiiigs 

2o III 

11 

in 1 r reg« ueroti r Is r ndmgs 

n n 


III n r coml lit II nailiiic^ 1 1 in 


MAMimim dull 

« in|Hiraiion during ts"! fnmnn 1 at 212 I 1 0i II 

Miimmim 

1 nib 

ItamfnII t! row. 

l<«tt.-t 22 m 

IVois.rti 11 • f >• 

Icnin 1 roduecsl uvsl |i> f reed Hat IS |» r i 



REFUSE DISPO^\L AND POWER PRODUCTION 


Test C 


Resuxt of Te:>t iiAiiE AT Nelson DEsrrrcTOR 25 th April 


]<>01 

Duration of to-t ^ Iionr^. 

"Number of cells 4 

Total grate area 100 ft 

Lanea. lure Iwilcr 30 ft xSft lieotin'' surface 0s6 sq ft 

Refuse con umrd — Ton. cvrt qr 

1. nscrecnetl a lipit rrfn«e 24 2 0 

Cretn anil bgl t refu-e^ 0 1'* 1 

FlIi offal 0 2 0 


Pot tin-v etc not burned 


"Net amount coantmetl 


Refuse other than a.1 os 4 jxr cen 

eon umed total >4 **24 lb. 

per I our 0,^03 lb. 

jier «q ft grate area per ho • f **1 lb. 

^^ate^ etTtporated 01 00011'. 

per hour actual 11 4V*lb. 

from andat 212* F areraoe 13 44*11 
inaxmuim 1 0.1 02 U'- 

per 11 of refuse actual 1 f lb* 

from and at 212 F 
8^cra•'e 1 ''OH*' 

from and at 212 F 
maximum - lb- 

per square ft I eatmc “lurface per 

hour from and at 212* F 13 f lb 

Atera”^ «team pre^ure 12 '* lb. 

ANeiHit of clinker remaminc lo,032 lb- 

fine a. lies from under grate 1 lb- 

1 -m nta"e of clmker to refuse eomxmetl 2^ P'*’ 

a. licit , 1 SS f 

CO. avcTB'^ SOrradmga 14-40 

hishe«t TOMlinc 10 «0 f 

lowest rwubn'’ clinkmne 4 SO 

\\Tmire temperature of feetl water ®3* F 

combu lion chamber recorder 2 22 * F 
lliilest „ 2C03’r 

I^owcst . I COG^ !■ 

Avrm-^ in dewntake 20 readintr* 1 30G* F 

2S2 



REFUSE DESTRUCTORS IN ENGLAND AND WALES 


A\ era go 
Highest 
Lowest 
A\ crago 
Higliest 
Lowest 
A^ crago 


in side flues, 28 readings 


i.no” F 
at commencement fl02“F 


,, in mam flue, 20 reatlings 

,, at coinmeiiccinent 

n»r entering regenerator 
air leniing 20 readings 

0 in aslipjts 

1 m main flue 

in lilower l>o\es 
in air conduit 
nntler regenerator 


000° F 
"70° F 
'■>00° F 
82° F 

104° r 

1 78 in 


„ tune taken to clinker one Are 
„ , lietween each elinkcring 

Number of times each fire elinkereil 
Pamper full open area 


1 24 in 

7 mm 25 secs 

2 lirs 7 mm 
Three 

10 2 afj ft 


Te<«t8 R tincl C arc, 8o far as tJio writer ts aware, record test<«, 
the former being of one month’s duration under condition**, 
while the latter being under foreetj condition.? o\er a ■•liort period 
cleirlj demonstrate? the remark able elasticity of the jdant as also 
putting on record a remarkable dutj for a Lancashire boiler 
fired w ith destructor ga«e? 


NhWCASTIFON T\NF MuMCIFII COFPOr VTION — roPUL.4TIO\, 

2ir..128 

Two Instvu \tio\s 


1885 

1 n cr *. top fell 
0 


ISOl 

^\ arnrr » top flsl 


None Wno 

150 feet *'nine chimnei 

Natural draiOit onh — 

No |>owrr asailahle. 

75 Ions, _ 


8 If./ 


Tlie approximate conI |>cr cell gitcn at £C0o During the 



REFUSE Dl^POS VL AXD POWER PRODUCTIOV 


\eir 1902 a totil of 29,136 tons of refus** \ri<« dealt with This is 
one of the few remauuns low temperature lObtallatioas m this 
country, and i' of cours-e of in'-ufhcient capicita for dealinf: with 
the total amount of refU'C row produced 


S W 


NrwMvTKFT UnnvN DrsTncr CorscTL — Porn-VTiON, lOC'C 


c 

D 

E 

F 

f, 

H 

I 


Frrer -> mprovccl to^ foil 

1 Babcock ilcox 

120 feet 

Fan 

$t wage pumpinc 
*> toa 
11 ^ 


One ‘■upplemontarj toiler of the Cornish tvpe m-taUed for 
cod hnne a-* mia bo found iiocc^'ara The clinker i»u od for 
ro\d foundation work 


E \\ 


NoBTnaatPTON MrMciraL ConroraTiox 
\ 
n 
r 

p 

I 

F 

< 

n 


— PorrL.vTioN, 
1003 

Hctnnn<! b-tek I'll 

2 T-nncft hire 
120 feet 
Fm 

FI 'Ctric traction 
<;0 ton-v. 


It n propo'Ct! to fiilla utilize the «v »il \hle pow cr for pciicratin- 
ilcctncita for traction purjHro^ hut Mime few montlr niii't a‘ 
clap'i licfort thf* part of the'-rhcmeaailllH toniplete Theci*' 
tlie di*'tnictor w i- £14 1 'U It i- propo'otl to in~ta! aflnrp^*” 
(or partial attiliz.\tion n( the clitakar ^ 

Fic 79 H a cro'N <y>ctton thnnich the l>oiler, ccll-i and lUie^ t 

2S4 



^v. 

NoiuMcu Mumcii’m Coui*t>r 
A 
U 




>— IViri L.\TioN, Hill’S 
|h‘»^ nml 101)3 
Horsfall « top fill 


2 llnl>o*K'l A Wilcor 




l^rrLSC DISPOSAL AND PO'WDR PRODUCTIO^ 


Load factor 
tutl cost 
orks 
Total 
^et j rofit 


12 02 per cent 
71 per unit 
1 33 
1 75 
£807 


At installation No 2 (Hollimvood) a very complete plant I's 
proMclcd for clinker utilization comprising clinker crushing and 
niLxing machinery and one of Messrs Pielding and Platt’s latent 
three mould type hydraulic flag presses 


Pvniiivat UitDAN Distpict Council — Popul.vtion, 12005 
A 1001 

11 Horstoll b back hand fed 

C 3 

P 1 Lancavliin 26 ft x 7 ft 

L 12a ft x4ft Cm internal 

r Steam j t blowers 

{ F< rted drau^lit and works j urposcs oiil' 

II 12 tons 

I '2# 10/ 

L M 

PoNTxpRiDD UriJv> District Council — Poidlvtioni 32 310 
A Destructor of the Hccnan tj-jie is now in hand for this 
Council it IS Iilsely that the power will bo utilized for electrical 
purposes llic estimated cost of tlio installation is giten as 
£12 062 


Pl\ MOUTH JIUMCirtL CoK10R\TION — PoPUL-tTION, 107,509 


I top 


1001 
\\ uriici 
)2 

( Jliiltitubulur 
ICO Act 
1 ans 

100 tons 


fed 


‘ 11 s lupl. 
1) Btructoi 


fiunri IS attributed to tie intiriiuttont of oration of d*' 
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RCFUSi: DESTRUCTORS IN ENGLAND AND ALES 

PiVESTOV JIUNICII'VL COKIORVTION — POPUL VTION, 112,989 


Three issTiLtmovs 


1880 

1 rj er -j tup finl 


ISO (<'t 

Natural dniu^lit 


18J» 

1 rj « r H top ff tl 
back to back 


1903 ‘ 

Melclrum s front 
liand fed 
10 grates 

4 Lancashire lacli 
’0 ft by 8 ft 

StL im jct blonira 
I J kctnc traction 
I bO tutu 


lUDCLiriL URIu^ District toisciL — PoiuLmov, 25 , JOS 

V r«'J 

li UUnm» IwU bind t<.d 

C I KtHtc-* 

IJ 1 I line ishiu ii It x7 ft l> 111 

L luOfiHt 

1 stcm.i ja bim.rs 

0 *' pnmi in oiKiutin^ -liiiUi- j n-vun etc 

1£ Jii toiw 

1 HW 

Rv^InOVTE MlMCU \L tcllul VTIOV — PolLE-VTION, JT.bSG 

V IhJJ 

II Il< r'full R bu<.k h iiiii ti^l 

C 4 

1> - IIiIh xk V. \\i1l-u\ 

L Ijnit x>ft liiunml 

1 Su«mjlW.wtrs 

(1 1 onx-d draught and \«ork' | urjxj-c's oiil^ 


I Ihi-. in>t«lln 
large'll d "iriKtu 
puqxv---'. 


I «iU II t U <xii]l i.il uiinl Irti. in l'*'-il It 11 tlw 
I tiilljii n III tlx «i rM I mvnhti^ i»j«i.-f f r »1 r-tncaj 



repust: disposal to’U’eb proddction 


RAWTE^STVLL MlTNlCIPlL CORPORATION — POPULATION, 31 0j3 


A 

1} 

( 

1 ) 

1 

1 

O 

H 


1002 

Heenens back fed 
1 Mater lube 
tan 

A\orks j7urj)o et, onlj 
2S tons 


L 

IlUAL Uuu^AN District Council— Population, 8 47J 


V 

n 

c 

I) 

1 

I 

u 

u 

1 

J 


1002 

1 r^cr^ Jinj)ro\cd lt]> 
4 

2 Babcock A- jIco'C 
120 feet 

lim 
Electric 
lb tons 
L -Jd 
10 


Ttvo large Babcock md Wilcox boilers aro also protidetl for 
supplementary coal filing The power equipment of the ''t'ltion 
IS as follows 3 Compound single actmg three cranlc 
coupled direct to shunt wound multipolar d^unmos, the engine* 
being of JIc«srs Alley JlacIcUan’s mike, and the djntnto‘> o 
the Lancashire Dynamos Company’s make The gentratJ^S 
hive in output of IC5 k w at a Bjited of 3S0 rcvolutioR'^ 
mmute a Hart’s accumulator battery of 274 ctllsisalsopro'i '■ 


Rociidall JIunicipal Corporation — Population, sJ D"* 


A 

B 

C 

D 

L 

1 


1894 

Mcldniiiis front bond fed 
4 pratcN 

2 lAncasliiro, 30 ft xSft 

2>» fict 

Ntcam Jet blowers 
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REFUSE DESTRUCTORS IN ENGLWTD AND WALES 

G Worl ^ purposes Vbout 120 H I’ 

H 40 tons 

1 7irf 

Special interest att'iehes to tins instaJiafion firstlj because it 
the first Mcldrum destructor erected and secondly because 
here high pressure steam was first produced from refuse As 
observed in another chapter up to this time (1894) it had been 
urged tliat a steam pressure of 00 pound-» to the square inch was 
the highest steam pressure obtaiiubic with refuse a&fuel What 
■\Ir BrooKman was able to show at Hochdale nine jt-ars sinee has 
had far reaching effects m fact it is but fair to sa^ tint tlic 
deiuonstntion at Hochdale initiated the modern combined plant 
l)(.cau''L tlie prc.\iousb attained low steam pressure was alike 
uschss for electrical purposes ortven modern sew agi. works 
■Mr BrooKman Hochdale swell known Cleansing Superintend 
ent and one of the highest authorities on refuse destructors 
living Ills done nut a httle to popularize find and samtar^ dis 
po-^al Ills work Ills alwavs Imhii of &uth i thorough and pains 
taking cliirictvr tint it Im contributed in no small measure to 
ourllntisli pro tiiiini lue m thi'>elissof woik 

Souk (let iib of tliixi tests it KodHlde art hen given and tlie^ 
an wortliv of cinful pvni-'il Csti I »l)k p-ge gyj ) 

In addition to thi dtMniilor at Huehdali > lirge Cornish 
hoihrs an provided these in eipiipjKcl with Mildruni forced 
ilriuglit furniiis and Inirii i loiisiUerible qiimtit) of refuse 
tilt power from wliuh is il o fulij utilized m connection with 
s iiiit in III mure pi int 

rollL-VTIOS 117, OUO 
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fc,a.Uitr 

1 virticoL 

‘'tiuin j t 1 luucn. 

S I availaMi 
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Test ji^de vt the Corporation Sinitar\ Works 

Under the supcnision of F W Brookm-in Esq Resident I’ngineer 


EErUSE DISrOFAE AND FOWEB PEODUCTION 
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und tliat f.ot«o lioat tho clamier and c\a|iorat<a 00 and '>4 Rnllons of wnttr ppr liour rcspocf- 
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REFUSE DESTRUCTORS IN ENGLAND AND WALES 

RoTIIERIUM AfUMCIPAL COrFORITION— POPUEATIOX, 54,348 

A 

1802 

T5 

Frjcrs top led 

C 

6 

P 

•! Mttltitulmlnr, 14 ft x7ft 


m feet 

F 

Steam jtt blowers 

a 

Work** pnrjiose'» onU 

n 

40 tons 

I 

U OH 

RoYTOv Urban District Council Popuiation 14,881 

A 

1083 

U 

Warner H top fed 

C 

4 

P 

1 MnlUtnlnilnr, 12 ft x“ft 

V. 

il3 feet 

I 

VftttirnI drnnslit onlj 

r. 

— 

u 

20 tons 

I 

OJ./ 

St Annf’a os Sfv Urnw 

Di«TRirT Cot'NCii — Pori’i \Tins, 

0 807 

A 

I'HN* 

11 

W oni' r i« t«iji fi'<t 

C 

2 

I) 

1 Miillitubiitar 

r. 

— 

r 

I'uii 

o 

l-ore*'<l«lrntvM nti'l W< rk« lij litini' > ><1/, 

11 

0 tom norniflllj 

1 

le 4 ]</ 
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St HrirNN Musicirti CorporiTion— puji MT/ov, 
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Ih***) 

c 

M'IcInin/s tUntiHfiA 
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REFUSE Dispos-VE a:xd POWTR PRODUCrnO\ 


D 2 Babc<^ck i \\ ilcox. 

F 200 feet 

T Fan 

C Electric ttflction 

H 32 ton^ 

I l» 21 

T)ie rtnce^ from the d<stnictor boilerss to the onpno 

room tre -lo designed thit two of o-tch 12ii kt\ can be nm 
from the destructor boiler independcntlr of the other boiler? or 
the de«tuctor boilers and ‘^upplenientarv coal fired I^nca hire 
boiler? can «uppl\ the n hole ran^e in parallel 

In each machine circuit a watt hour recorder meter is fixed 
to meter the output from the generator Tlie usual practice i to 
drive one or both of the l2o k w 'cts from the destructor onlv 
for a part of the dav and liter on when more plant is required 
to pariUcl both eet«iof boilers on the whole load 

Some figures extracted from the returns for the fir-t a ear* 
working from March 31st 1J»0*> to Mireli list IDOl are of 
interest — 




tt t ot rpfii o tl<s-tro\ «l 
Etectfi ol tnptgo « wl for driving 
fan. and other motors 
t. nits penerated bv de^nwtor 
boilers 
Wa-os 

atricl t of rlinlvor j rotlnrotl 
X alu'' of mortar sol 1 
\nl lo of olfptriral units gmemtisl 
at "W p» r unit 


9 tons, 

70 000 milts 

36o000 unit 
£7oO 

2 »H 10 tons. 
£2-»t *1 

£4 0 


1??^ tons 

2 346 units 

7 01*1 units 
£14 S.1 C-f 
7 ton 
£4 

£^ 15s II 


lirrstt* rrii Ton op P» rt r Drs-moirn 

t, mis pi nomtrtl cncIusim* of powr u-^t f r 2 mortar 1 1 11s 

an I I str-am vrinch 3* "1 

V-mts u»«l on uorLs " 1 
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REFUSE DESTRUCTORS IX EXGLAXD AND WALES 

A fe^ figures tikcn from the annUsi^ of the 'iccounts for the 
^c'lr ending Alirch 31st 1902 are mtercNting — 


Labour factor 
Fuel eo^t per tinit 
Works ccs-t per unit 
Total 

Net siiq hi'' for tear 


17 St per cent 

rvf 
I 04(/ 

£2fil 


Four supplementin cotl fired boilers of the Lancashire tj^ic 
areproMdctl and tlie power equipment of the works is as follows 
6 illms’ engines total H P 2 220, and C multipolar diTiamos 
direct coupled total capacitj 1,340 k w , aUo a storage battery 
of 730CliloridecelJs It tt-pe 

Some detaiN of the official te^t of the destructor arc here 
guen— 


Date of tfNt 

Diirntu II of te^t (in 30 a nt. to S p in ) 

^tato of the wortther 

Kind of fill I burned 

Total weiffht of fuel burneil 

Woijtbt 1 ufnetl per hour 
Weijjlil Immeil |¥'r ft of prate arm 
(VI .q ft ) 

Total weielit of clinker and a li 


Vpri! in loon 
• liouM JM mm<. 

Fine Mind\ 

Ln'crrened a«lipit rcfiw 
1C ton-* 18 cwt 2 qrs — 
3:ni2ib 
sirn lb 

103 lb 

5 totj« fi rwt I qr — 


rereentapp of clinker and a«h 
Total walcr e%ajxiraied 
Water c\aporate«l j«er Itoiir 

per Ib of refu-o actual 
|vr n» of rrfu-^ from 
ami at 212 1 »ucl h 1 nu cwnomi-wr 
Tfanp rature of water m tank* 

of feixl water from roonoimser 
\\TTa£:e (.team pn^wure 

„ air j n*««-uTe uud T prates 
Tt'iuj'i-ratupe m cx mbu>tion cliambcr, lu 
«x J J>rT tc-t 

Teti |••mtu^r m main fl »e lirf wcoonomi-ser »37* f 
afi<'rr<rononu«Y' iTs’ F 
a\ irarc f ir 21 read 1 0 < 

> ~ - e>» 9 1C \, 

395 


11 imoib 
31 3C per cent 
4S2IG1K 
C ITS Ib 
1 27 lb 


1 '.I IK 
4r»r 
10.1» F 
132 IK 


2.0011’ r 


I-T C 


1 1 re« nta •• c t IXl 



REFUSE DISPOSAL AND POWER PRODUCTION 


D 

i: 

r 

G 

H 

I 


2 Babcock & Wilcox 

200 feet 

Fan 

Electric traction 
32 tons 
1« 2il 


The steam ranges from the destructor boilers to the engine 
room are so designed that two sets of each 125 k vr can he rim 
from the destructor boiler independently of the other boilers, or 
the destuctor boilers and supplementary coal fired Lancashire 
boilers can supply the whole range in parallel 

In eacli machine circuit a watt liour recorder meter is fixed, 
to meter the output from the generator The usual practice is to 
dn\o one or both of the 125 k w sets from tlie destructor only 
for a part of the daj, and later on, when more plant is required, 
to parallel both sets of boilers on the whole load 

Some figures extracted from the returns for the first je.ir’s 
working fiom March 31st 1900, to Marcli 3l8t, 1901, aie of 
interest — 



T«inl for one \ car 

Vvernpe per U fiW 

Wei,llif of refii-so <lrstro^«l 

9 778 tons 

J88 tons 

Electrical energy u^ecl for (Irixing 
fans anti other motors 

70,000 units 

1,34G units 

Enits generated hj dc«tnicfor 
boilers 

303 000 units 

7,010 units 

Uages 

£750 

£1-1 8« Cl 

^\figlit of clinl or protliicocl 

1 one tons 

7') tons 

\nliie of mortar sold 

£M| *)« M 

£4 5 s 2>l 

\nliii of clrctncnl units gcnerntnl 
at j)cr unit 

1 

j 

f S 1 hi 


Am itAOi «» n n Tun m Disthomp 

L’lutrt p ni nitnl < \i liist\« of |HiW« r ii'X'ii for 2 iiiortnr inilN 

nnti 1 xtrniii wiiic)i 37 

I'lulH on Morkn , .71 
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RKrUSC DESTRUCTORS IN ENGLAND AND WALES 


A feu figure^? taken from the ftnal 3 'aw of the accounts for the 
3 ear ending Marcli 31st, 1002, are interesting — 


Jjibour fnctor 
Fuel cost per iimt 
Works lo-jt per unit 
Total „ „ 

Net siirjilns for ^ enr 


17 81 per cent 
2C</ 

nv/ 

1 ntf/ 

£2fil 


Tour snpplementary coal fireil boilers of the Lancashire t^’po 
areprovidctl and the poucr equipment of then orks is ns follous. 

G Willans’ engines , total H P 2 220, and C multipolar dj'namos 
direct coupled total capacity 1,310 k u , aUo a storage batter^’ 
of “30 Giloride cells R tj’pc 

Some details of the official test of the destructor are here 
given — 


Dnto of IfNt 

Diirntion of test (10 30 n »» to 'i V) p m } 

State of tlie ueatlier 

Kind nf fuel liurncd 

Total ueipht of fuel burn«l 

Weight biirnetl per hour 
A\ eight hurnoil i*er ft of p^le aren 
('>0 nq ft ) 

Total uoicht of chnkor and a«li 


April 10, 1000 
7 hmir^ 20 luins 
Fine, uinch 

Un«ert>ened a«hpit refuse 
1C tons 18 cw-t 2 qrs — 
27,012 lb 
C.ICO lb 

103 U> 

5 toiu C cwt I qr — 

J 1,000 lb 


Percentage of clinker and B'.Ii 
T otal water exaporafed 
Water oxaporate«l per hour 

jKT Ib of refiioe, actual 
|ier Ih nf refu'O. from 
and at 212® 1 . me! alms eeonoimser 
Tenuvpntnre of xx-nter lu tanks 

„ of f<v*l xx-ntor from cwnointser 
Ax ernge ateaiu pressure 

,. air ]xresstire under grates . 

Tiiuperature in eouihu<tion rliamber, l>x 
eoi'jxer test . 

Ti uqv rature m mam flue. Iwforereononxisep 537* F. 

>. .. .. after reonomiser 35S“ p, 

r«re« n1np« of fO,. axerage for Jl readings 10 ^ percent 


31 3(1 per cent 
4S2lcib 
C STS lb 


1 ^4 lb 
40* r. 
100» F. 
132 Ib 
3 I m 

2,000* F. 


o. .. « 20 . 9 1C 
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RrrUSE DISPOSAL AXD PO'^’ER PRODTJCTIOX 


D 2 Babcock &. ilcox 

F 200 feet 

F Fan. 

O Electric traction 

H 12 ton's 

r la 2rf 

The steam ranges from the destructor boiler's to the engine 
room are so designed that two sets of each 125 k w can be run 
from the destructor boiler independently of the other boiler*- or 
the destuctor boilers and supplementary coal fired Lancashire 
boilers can supply the whole range m parallel 

In each maclime circuit a watt hour recorder meter !■» fixed 
to meter the output from the generator The usual practice is to 
drive one or both of the 125 k w sets from the destructor onh 
for a part of the day and later on, w hen more plant is required 
to parallel both sets of boilers on the w hole load 

Some figures extracted from the returns for the first soars 
working from March 3Jst 1900, to Marcli Tlst, 1901, are of 
interest — 


T 111 r«r one a ear \\ erope per U rek 


t\eit,lif of nfnsp «lpstro\e<l 

9 778 tons 

18S tons 

rieftni’al eiifFp^ used for drome 
fans nnd otiicr motors 

70 000 units 

1 340 units 

Units f^fneroted bj destmclor 

boilers 

arjOOO unit 

7 019 unit-s. 

\\ act's 

£750 

£14 S« Ij-I 

t\eil.Iit nf ebnker jirodueetl 

a 900 tons 

7’’ ton- 

\ nine ( f inortnr sr Id 

£321 9-. 8/ 1 

£4 'Is ’t 

\ftliif of (brfnrni units (.« rK'mtr*! 
nt "VI j)er unit 

M'lW 1 

j 1% 1^' t 


\%rnM)m rrn Ton oi lti ri<<i DiSTno^in 

I nit'* t n< rat«-*l « xoIihi^p i f j out r ftir 2 jiinrtnr null-* 

nn<l I liti nil Winoii '17*1 

UiiitH n-cil on work.« 7 J 
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REFUSE DESTRUCTOR** fV V / * <M' , ,K 


A few figures taken from th* >/ «(,< i, 

j car ending March 31st Wr2 ar# *y 

r nboiir fnctor 
Fuel cost per unit 
^\ orks co^t per unit 
Total 

>,ct surjilns for jcar 

Pour supplementary coal fir^l hoiUr> // 0^ l/i ^ in, < ^ 
areprotided andthepo«ertf|m|irn«nt</ftl;/ / 

6 M illans’ engines total H I* 2 22t»,aul b f/; 
direct coupled total capacitj I 3l« V w . at^o a »■*/,!,//, '\y < 

of 730 Cliloride cells R type 

Some details of the official test of tlu ], , 

gi\ en— 



Pate of test 
Duration of tent (10 in 
State of tlie weather 
Kiml of fuel burned 
Total wei^ilit of fuel Imrncsl 


M eight burned per hour 

eight burneil per «q ft of prate a 
('a i»q ft ) 

Total weight of clinker and n«|i 


AjriJ t<t, \y/t 
to fi '» pin ) 7 h' -/ri, 

I III' , tvui/fy 


-I ^ 

>h lot * in tv,i / n,f 

r. ir'iih 
mill, 

f* tf nx ( r Hi I lit f~ 

II (KKlII, 

31 30 I« r fi r,t 
•IR2iril, 


Pcrccntnpe of clinker and a'll, 

Total water oxaporated 
Hater exaporated per hour 

, per lb of refuse artiial ] 27 11, 

, pir lb of refu-e from 

and at 212*’ F mebi Imsj oconoiniser I SI II, 
Tcinjx'rntnre of xxater in tanks IT* I 

of fecil xxwtcr from economiser lOO'* p 
A\ crape Kteam pressure 1321b 

, air pn*ssure under prates 3 1 in, 

TiiruHTatim m eonibu«tton rliamber. bx 

ropiier test 2 OOO’ F 

T« niperatim minamfl le lieforeeconomiser 137® P 
, . after eeonotni'VT 31S® P 

I'lrontftp' «>f (X)j Bxerage f »r 21 reotlmps 10 I per cent 
. O. .. ^ 50 , 9 1C 

293 



rlfusi: disposal \\d power production 


Great credit is due to the late chief engineer, Air J S High 
field for the \ crj excellent rcsultsobtamcd at this combined^ orks 
n luch must rank as one of the mo^t successful in this country 


n 

C 

n 

F 

1 

o 

II 


St Heuers, JErsFx 

ifioa 

HorsfAll ^ back hand foci 
3 

1 Daboock &. Vi i!co\ 

75ft x4ft Gin internal 
Steam jet blower^ 

Forced draught onl\ 
la ton« 


During the first few months of norkmg nuisance nas caU'Ctl 
by the escape of offensive dust and fumes and litigation ensued 
This trouble nas no doubt serioush contributed to b^ careless 
u orking and Jack of ofReiont supen ision 


SvuronD Momcipm Coppopatiov — PopuLmoN, 220037 
ri\F Install vTiohs 



X 1 

N 2 

No 3 

Vo 4 

No 1 
C«re% 


^\ ilhiirii St 

iapreroft 

! rm> St 1 

A\ dbiirn St 

A 

ISSl 

lass 

18 SS i 

1002 

loni 

n 


FrjcT** 

1- or s 

M arner s 



, inodined 

modifcd 

i»odifl< d 

top fed 

top fC’ 

c 

top fc d 

top fed 

top fod 

a 

f 

I) 

1 Miiin 

; 


1 I nil 

niiiit 

r 

tubular 

IfiO ft 

ISO ft 

ISO ft 

niliiTi 

Kami 

1 tul id ' 
1 cliiiii'*' 

T 

Natural 

drau,.bl 

fiK 

Fnii 


c. 







I < rood dfaiigJit 

n«d 

H 



1 

j work'* 

1 urj«»^‘“ 

I 

, 

— 

i - ! 
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un i sP DusTiircTon^ in i nmand v\M) wma ^ 


^ \\ 

Svtisnir\ ^I^ Mrti \j ( oiiot \ti«n— I’»»n i \Tins I71I7 


I »CI» 

]( « \ nrk 1 nn I frti 

J \ \\ iIooT 

l.ofi » ft »nt<'mnl 
S| rtf I J * I Inwf 

*»« ttrt^ I ijt i| ins 
K t ft* 

I* 'll 



The general arrangement of this installation will be seen by 
referring to Pig 80 This destructor, being part of n modem 
scheme is very complete, and an excellent example of its type 
Some interesting details of an evaporative test conducted by 
the National Boiler Insurance Co Ltd are here given — 
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REFUSE DISPOSAi. AND POWER PRODUCTION 


Test of a T\\o Cell Horsfall Destructor, carried out 
B\ THF National Boiler Insurance Comfanv, Li^nTED, 
S^LisnuRi for tiif SvLiSBURi Urban S\nitvr\ Authopit^, 
April IGtr and ITth, 1902 


Gevfral Particulars 

DESTRUCTOR — ^\lth two cells Horsfalls back fed t\'pe eaf!> 
fvimace lia\ ing 30 square feet grate area orked under forced draught 

non ERS — Two Babcock and Wilcox boilers set in one batterj 
Each drum 3 leet diameter 23 feet inches long with 40 tubes 18 feet 
long Fin'd bj tlie waste gases from the Destnictor Total heatinc 
surface of both boilers 1 800 square feet 

rCONOMISER ~-One Green s economtser of 72 pipf^ Total heatiap 
surface 720 square feel 


ScnmiiF or Principal Results 


V— Total refuse to be <lestro\e<l 
H — Ref i9e to lie Imnit |vr sq ft 
of grate per hour 
C — Total e\nporation of steam 
D — ttnter e\aporated per lb of 
ref ixe destroy ed from and at 


F— Boiler pressure— lb per «q in 
I— Temperature of feisi water 
® leaMiis economiser deg F 
fi— Tempernlitre 111 f iniace d t. F 


20 ton* in 23 hours 


Results 01 tamwl 
20 tons in 10 1 oar* 


30 2 lb , 

43 C45 31b inlOlr* 


1 23 11 
Jfai [ Uin 
134 I 130 1 135 

220 , ini 1 21^ 
o nod 1 1 1-0 ‘ 1 01 
TiWrn in e. ml 
In n cliimlier 


Res iltsOl tamed 


11— Ternpemtiire deg I in mnm 
II le at inlet la No 1 Uni r 
I — Tell peritnre «leg F in main 
Hue ol mlel to No 2 Imiler 


Mm lit i ftOO I- 
\lmiit I 400 y 


39S 





. . f, • f ’ 


Ornn 


1 — lilii|v'rntnrr> I f fl IP ri« «t«-. I n1 r*t 1 < « 4 

K — 7innp> rntiir* < f fl IP ri« <1 1 . I • »» V' 

I«— Xxrniir' tPiiiiv^ntiirv • I »nt«T I ti j**!* / j 

M — I'f rr. iiln.i ■ f f litiVi riT t n<)- ) t lilt -I fr • «l. r < w ,, 



Fic 81 SnEEHNEss Combined I)t«tTnnTOu and \\ 
Tlew ol lailinrd Jload**) and DullJ nn 


^v w 


SiiFFU\r‘'S 

A 

B 

c 

IJ 

r 

I 

G 

H 


UniiAV DisTricT — Porur xtion li ji|) 

lOOT 

Mtltlrum K front hnn<l f<ct 
2 pratON 

I Lanin'.liin 20 ft x 7 ft 
•JO fert 

Stinm Jet blowers 
Water jniTnping 
10 tons 
Is 
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RFFCSF DISPOSAL A^D PO^^ FR PRODUCTION 


Fi 2 s bl b2 ‘\ncl S'J lUu-'trite tius pHnt n; hich is of more tlnn 
ortlia.m interest Tt i*- comlnnod ^vitli the Coimcil «. wnttr works 
on a rtmirk^bU ccntnl '•ite Sufficient power i> obt'\med to oper 
•\te tlic deep well pumps (ibout 70 H P ) with the o'cception of 

t'lind'W'" when there beinc no collection of refuse ca^l is U'cdm 
1 -ep irite boiler 



l-j s •'nr»r>r—» CisiriNFi> IH'-truts u vm \\ vth V' 
Mw f4 CVU« 


The tot'll co>t of the instill itioii w is ibout £*> '•OO in<! "I' 
the prfs.cnt tune after <5i\ months' workm? the niinire suin'' 
III fill I ind collection cost Iiis iHX-noicr £17 per wei k 

It !'« anticipiteil tint at the end of twclre months’ workm- 
Slim" of £I 0(10 will hiM Ijccij effected ind that thenct cct nonn 
the r»s.tilt of tlu conilunation will heat leist £roo ptr annum 
llu extimilMiw of the works (Fij: "si) clcirh coiui'’'' 
ri mirkibU central locition Thechimnei on fi*et in height 
pniioti K us«'«l for iht eml linil loihrs iiul while Ikiiut 
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Fig 

SuttnVfsH tW'iBIMJ* ilMrB* I'Tit 

1 tW* U «T> II U 1 

r("* ’I’- 

1 VN 

nolotiou!. oMingto the um-iwn of WatV. eiiiuki , ruiua 

from off t nee 



SltiaFfltU) MuMt U VL < 0» » OJ ITJOV— 

•i’oitj MKis Hoy'H 


'i\NO 1>ST\) J 


\ 

LuitvU J Slru-l 

UllHlOJ U> ut 


ISJ7 bimI VJo» 

ly'u 

B 

U armr » top ft<i 

}1< rhf«ll M l< }» (((1 

c 

10 ».tU-4 

11 iilh 

D 

2 Multitubular 

1 1 utw-U'iUiri'v. 

% 

isy Iftt. 

— • 

r . 

1 o>n 

MMim jtt bJuwiM 

G 

} <i<v< d dnitirlil aod 



Morkf purj tim« 

il 

too toi? 

loo tons 

I 

Hid 



_ — — 

» ^^<^rka Wot jt-t m oj*iatiwi 
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nnrusn DnsmucrroRS ix i:xGL\xn axd walks 


In addition to 8ii|)j)UinR)H>wcr for ojjcmtmjj clectncnll^v d^^cn 
hc«age pump'’ the dotructor bImi puts a con'«idcrahle nnioiml 
of power, which is maml} used for the da\ lon<l motors and 
traction 

During the jear ending March tl, I'JOJ 92512 units wire 
U'Cil m the works for sewage pumping, works liglitnig clinkir 
crushing, etc , the total station costs Iwing 1 10^/ per unit and 
the fuel cost 372ff per unit 

Two hupplcnicntarj Lancashire huilcni arc in.stallid for toil 
firing, and the pow t r cquipmt nt of the station coinprist s J Parson’s 
turbines, total capacity i20k« , and a storage battcrj of 209 HP 
T andL Companj Yorkctlls 

Pig 84 IS a Mcw of tilt tngint room showing the wliolt of tlit 
gtncrating plant as aUo the sw itchho irds 


A 

n 

c 

1) 

i: 

1 

G 

H 


bJILTllWICK— P01UL\T10S, 51,5J9 

Mildruniii iiti]>ruMd tuji fid 
a grnti s 
I l^ncnshiri 

no ftxt 

Mmio j«-t blcwirs 
Not >tt diiidt^d 
n tons 


About tlirte j cars since a Mason’s gasilitr (2 cells) w as erected, 
but this has not been used for some time p ist 


S W 

SOUTIUMITON IllUMClPVL CORIOKVTION — P 0 IULA.TIUN, 107, 8JJ 
Two L^bTALLA.Tl0^b 


A 

B 

C 

D 


1887 

Frjtr a top ftd 
G 

1 Muhitubular 


1901 

!■ rj tr a impro\ cd top led 
4 

2 Babtotk A, \\ Ucox 


^TIils installation, which u istimatcd to cost £9 000, will not bo com- 
pleti-d until latoinlOOl 
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REFUSE DISPOSAL AND POWER PRODUCTIO^ 


ICO fett Same cliuimey 

— Fan 

— Sewage pumpmg 

30 tons 40 tons 

— Is 2id 


Ihe atailable po^^e^ from instaliation No 2 is full} utilized 
for se^^ age pumping the dry ueather flow being 4 000 000 gallons 
per 24 hours the height of the hft is 18 feet 


Southport Municipvu CoRioRtTiON — P opul-vtion, 48 083 


u 

C 

U 

L 

I 
G 

II 
I 


1901 

Ilor&fall 8 toi fill 
6 

I Laneasliiri 30 ft x8/t 
180 ft x7ft mtirnal 
Steam jet blowers 
Gas works 
40 tens 
Is 2(J 


SOUTintOLD MuMCIIAL CORlOntTION — Po^UI.VT10^, 2B00 


low 

Bait !» I nUnt 


Voturnl clraupHt o» ly 
j owLF n\o labJc 
J tuts 


bXAiiORD JIUMClPtL CoitPOIUVTION — Poi ULutTlON, 20 891 
A ItJJS 

B 1 tr « imi ruvt- 1 toj f 0 

C 4 

1> -* Htbeutk t. ^\lkox 

1 • 13ufwt 


'j wagt j uii j u fc 
Jo Ic ns 

Is 4t 



ui:rusi: DnsTnucious ix nxcLAXi) Axn wai.i:s 

Tlic co'it of the destructor and nctes-ioricN, hut cvcIihUo of 
Imilcliiigs and chimney, was £2,315 


Stockton*o>-Tels MuNicirvL Conroi:\Tio.\— P oi-ui^vtion, 
51.478 


A 

IJ 

C 

P 

i: 

i' 

G 

n 

1 


tool 

IlorstHllM l)i«k Imiid f<t] 

n,llM<Kk A WllrilX 
1 to (( (l iiiUruitl 
Ml mil jit tiloiun. 

Lliiiktr trii-iliir iiiiil iinirtiir null 

•tj 


Six cells would bo ncct'.s'»r> todc.il witli the pri'-ent tnlU ttion 
of refuse, the bulk of which is Htill being tipjnd or disjiosid of to 
farmers 

The capital expenditure on tliejirtst nt plant was i.'J.O'JI, exdu* 
Five of the cest of the fiite and intludid riMilwu), this Ik mg <Hti« 
mated at £700 The future cxtimioiis are istinuitid to lost 
£1,000 per cell 


E W 


A 

B 

C 

D 

E 

F 

G 

H 


Stokl-on Ti’.tsT MiMtii-ai Poni'imAiios 
Poi'LL\TIO.N, 30,800 

I'mi ' 

Mililniiii B from laioil f, ,{ 

0 trniU'% 

2 lAxuniohin , !0n a HU. 

IJO f..f 

80 mn j.l M-m.m 
ll*«lrn la'l,iiO[/ 

JO lOIM 


STouitLiniHik Ukka'i l>isrim-r f'oi hui, 

i’01’t.I,Ari08, Ih/llfJ 

It has rtctntly been dccidid to uiit /* i/'dfMdo/ nf (la 
Horsfall type at a tost of £3,750 

‘ ^^ow I/I ir/w«>r/f rti'fl///;, 

M 



RErUSE DISPOSAL AND POWER PRODUCTION 


Stretford Urdvn District Cod>cil — Popcevtiov, 30,436 
\ 1899 

B Mfhlnitn ■» Beaman A. Dt a» 

top feel 


C 

D 

r 

t 

C. 

li 

I 


1 Babcock A, ileox 

150 feet 

Fan 

Works purposes onlj 
16 tons 
Is 4<f 


S ^\ 

hUDRURT 

\ 

B 

C 

1 ) 

I 

r 

G 

II 
I 


Mlmcii ComoRvTioN — PoruLtTiov, ",109 

!‘H)3 

Mildiutns front liiuiil fetl 
4 prates 

2 torni li n ft Xi) ft 
80 fett 

Vtom j<t blouirs 
beuOoO pumping, 
o tons 



Hus UJ^tnlhtioH jH of interest an the f.fiwlIosf coJ»' ‘“‘J* 

plant of the kind j ct irict«I in tins country Ak sutli it utTi'n 
a htriking olijtct lesson ns (o wlut iui\ in done vitli Mifl* ** 
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RnrUSE DHSlRUCJORS IN' EXGLVXD AVD WALFS 



tw H< 

SuDnunv Combivlu Dtstnicroi vm> '>l« ► \\o!h.>* 


small quantity of refuse Ihc clinker \vili be fully utilized for 
the bacteria beds 

The general arrangement of the destructor i>» shown m Figs 
85 and 80, and it wiU bcob'Crvexl tlivt although onl^ abimllpj^int^ 
itisyctcompletein cver> respect 


SwA>SEv JIuNicii \L Com oit \Tie>N — Poiulvtios O 4 GI5 
An eight cell destructor of Horsfall 8 toji fed t>q)e is now in 
hand, the estimated cost of the same being £0 COO 


1AUI.TOS ^lOSxciPVL ComOlUTXON — PoiULuiTION, 21,078 


19U3 

Horsfall b back hand fed 

4 

2 Babcock &. UiJcos. 

75 feet 

btcnm jet blowers, 
ijewugo jjuinpuig 
20 tons 
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Rnrusi: disposal and power produciion 

Pig 87 lb tin external mcw of the works Iho cuitrifngil 


r 



111 s’ 1 \t ST<»N (.(MI)IMI l>l sTIll VSl> SLW 401 WOillS 

L4t r I \1 » b u»in. Du t C (cl r 

dubt citclicr \si!l be obserxcxl bttwttn tin. building and tin 
chiniiu} 


loUQUV^ MuMCII \L CoilOl VTION — PoiUL-VTlOS, 

V IS')') 

11 Wnriiir 1 * top ftil 

C -i 

1) - MtiUitiilitil ir 

L t'O fii.1 


Worl s piirj O'l 

tOIlH 

“)l(f 


'IhiNi works art hitiiiittd in n liullow, nitd fortliclirst tt**'**' 
two of oinnition tin tomiilnmts toatirmng jmi'-inct fr<"" 
escaping fumes wt.ro lutimruus nnd iippircntl^ well foundtsl 
* nut II n t< 9t figure* 



unrusi: Dr^xunTort^. iv f\r.L\\p wit u mi 


Kxpprt«i \\ crc, lio\\o%«r, f»n*u1t«I I\ il ^ • rj-' r»i *1 >t.-i n < 
'iltpntion'' “UfTijc 't«l ntul n«!o|»t«! 1 •v\ I t) <* t-^e< s r f I 
inp furthrr trouMo 


r> W 

Tottfmivm Uiiiw Dwtiut 
A 
i; 

C . 

P 
E . 

? 

G . 

H 
I . 


o|\eif I’r>iltiTU'\ \<>r i.i4t 
\ «G 

U«ff.f * ! j f .1 
1 " 

'■ 'I 'I fii* !»f 
!•<(. f ,t 



Tig 88 IS a block pKn shownig tin gnu ral armneMuMil (ftliM 
plant, It will beob«cr\c<l tlnttadi <<11 1 - prt.\ iddl uith ft)r( j int, 
fan for forceil draught tin** la a mw d« partun luid nliilt uHt ring 
f.ome aclvantagOH o\cr th< UMial practi(< \c t i niinot mi tin \>}|(,|, 
be recommcn(lc<l 


n W . S 

W \KFriFi n 


A 

B 

C 

D 

r 

r 

r. 

}i 


MiMcriiaL OtRiorvTios— pomi \Ti()V, 4 i Rtt 

Two InsTM LVTKINS 

I > 

1808 lOOJ 

1 r 3 ir « Hiij io\mI to| ImI I In ii in h l>a< 1 fxl 

4 - 

2 HalKotk A WiUox 1 Inn Hlnn ft y 7 ft 

I ,in 1 nn 

rio€*tr« flini ‘•1 «nj.o j iitn| 

Total 4I> lotn 


Fi\e supplcmentarj coal fire<l boilers are installwl the^pln,,,^ 
of the Lancashire tjpc each *10 long and 8 in diameter 


aiorks not jpt in ojXTntion 

3 oy 






REFUSE DFSTUUCTORS IX EN'GLAXD AND WALES 


power equipment of the station is fts follows T Ilonyontil •’low 
«pee(l engino" tot'll H P 4*50 3 fl} wlicel alternators, 112 k w 
each and 2 400 kw liigh spectl \crttcal engines 

The Sanitari (ommittee paj the Flcctncit} Committee 
1« Ciil j>cr ton of refuse «lestro\<<l, the Electricity Committee 
proiiding 40 IIP for operating the pumps for lifting the 
sewage into the settling tanks 

Some details of a test carneil out with Installation No 2 soon 
after its completion are here given — 


Dttto of t<-.t 
Number « f telU m uat 
Total grate area 
Itcfu'C consumed per hour 
Refuac consumed per sq ft of pate surface per 
hour 

Total water e\aporat««l i er lionr 
Watir cvn|>nrnte<l j crib of refuse destroyed from 
and at 21S‘ I 


July 12 1902 

SO square feet 
2 230 lb 

44 6 lb 
3080 lb 

I 4]l> 


WALLvsra Urtivn District Council— Popui^tion, C5,000 


A 

11 

C 

D 

F 

F 

G 

H 


1897 

Fryers improved 
C 

No boders 
ICO feet 

Natural draught onlj 
No power available 
40 tons 
lid 


A 

B 

C 

1) 

F 

1 

n 

11 

1 


Walkfr on T\ne UrnAN District Council — 
Population, 13 335 
1<K)2 

Alehlnim s front hand fed 
8 fraiM 

2Comi'h each 15ft xCft Cm 
90 feet 

Steam jet I lowers 
3\orks purjioses only 
30 ions 
CJd 
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REFUSE EESTRUCTOR-' IN } ' f,U* 1/ < ‘ ' r • ' 

])o\\er equipment of tiic Kt'ition i- a» f>," rt, 5 U ^ 
«!peed engine*?, totil H I* 4*0 *J «}<.| , j 

eich , nml 2 40rtk \\ *4, 

The S'xmt'irj CtnnnuttM pi\ tl** \'>*t 
U C«I per ton of refuse (UMru\c<l • t 

providing 40 HP for openling t1i« pir f ,* i « 
sewage into the settling t'lnk** ' 

Some details of n test camwl out with *. 

after its completion are here gi\tn - 


Date of tost 
Number of celb. m u^o 
Total grate area 
Refuse consumed per hour 
Refase consumed per sq ft of (mati «iirf(K< yt 
hour 

Total water e\aporat«l per hour 
^\ nter Cl nporoied per lb of refuse destroy ul fr mt 
and at 212° 1 


• ’> U i,,: 


»q »f. f 

iVi II 




4» r ih 
"Viyi n 


I 1 Ih 


Wallvsf^ UitDAb District Couscil— Poi uj vtios, rjqij 


A 

D 

C 

D 

F 

F 

G 

II 


lti')7 

1 r>tr H iitj| n \,,l 

1 

No boil M 

iro fut 

Natural draii^la 
No powir a\iii|ii|,| 
40 tom 
llrf 


Waluff on-T\nf Urrfv District Council— 
POPULATIOS, 1*1335 


A 

11 

c 

]) 


G 

11 


1*102 

Alehlriim a front hand fed 

2Comj«h each lift xCft Cm 
00 feet 

Steam jet blowers 
t\orks purposes onlj 
30 tons 


CpI 
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T?EFUSr DISPOSAL AND POWER PRODUCTION 


Tlie details of the official test here given will serve to empha 
size the serious mistake, even now frequentl}’ made, of not com 
bming the destructor with some works where the power can be 
fullj utilized 


Dnt<* 

Time eoiru7ionf‘('(l 
Time firiislipfl 
IJrtvatioti o( tc<st 
Grate area 

Quantity <if refuse dtstrojctl SOtom lOcnt 1 qr 
Quantitj of refuse tlet>tro5e<l per <5q ft of grate 
area per hour 

Residiu — CJuiker 7tons9cw-t iqr 
V'>hcs 0 II ,, 0 

Percentage of elmkor 
Temperature of combustion chamber — 

Melted nickel S times ru-^ed and melted 
i m chain 4 times Melteti copper when 
cleaning out 

ApproNimate maximum temperature 
Acerage temperature 


Voc 25 1002 
0 70 a in 
R 20 p m 
10 houjs 50 min 
100 square feet 
09 020 lb 

04 Ib 

17,970 lb 
20 per cent 


3 000* F 
0\ cr 2 000® r 


\\ erngeteinporatureinsidcfliioat hack of set ting 0\er 1,400* F 
Average temperature m side fine vrith com- 
InMion ehamber door oj en 
Vveraee temperature m lnepa«s at entrance, 
with air inlets open 

Average temperature m bje pass wnth con ns 
tion chamber cleanine door open 
,\v ernge temperature in line heloro regem i at or 
\verage temperature at chiinnev Iwr^e 
Ashpit prtssure 
I nil before ri gciierntof 
Pull after regenerator 
Pull m bj e jinss 
Average steam pressure 

IIsKDCOCK A IVvKrs Consulting Pngmeers 

1. \ ictoria Street VVestniinster, S 55 

Xov 29 1902 

Note — It is worthj of remark tliat the occasion of the 55 ah^er te^t *•’ 
the first on record wliere J inch steel cliam was fused and melted m * ' 
combustion chamber of a destructor furnace 


l,Din*F 

950® r 

875“ F 
775“ F 

2co“r 

IJin 


001b 


It wall be observed that this official test was earned out to 
determine wlicthcr or not the Destructor could fulfil the 
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REFUSr DESTRUCTORS IN TAGLAND AND WALES 


'intccd (le«itro}ing capicit}, but the figures are useful for other 
purposes clearlj sho^\^ng as thej do that a temperature can be 
reached and maintained such ns was deemed impossible a feu 
j cars since 

The following extract from the coit*u!tmg engineer’s report h 
of interest clearlj show ing the serious loss in the case in question 
ouin" to the destructor not being combined uith the electicirtj 
u orks — 

a\ith the result of tlie test wo are excoo<lingb pleasot! ns the plant 
hn» in e\orj respeet exceeded thn requirements that wo specified nnd 
IS working in a most sntisfactorj lunnner there lieing no offensivo gases 
gi\en oft cither from tho cliiram> or the fitriinces and tlicre is almost 
an entire absence of «moke It ^ecllls liowtstr a great j itj to an en 
gineor or indeed to nnj one of an economical turn of mmd to see ao 
much ^ ahiahle power being wantonly thrown nwaj as tho present plant 
has no arrangement for ateam raising on a large scale Wo were unable 
to test the amount of water which could be evaporated per ton of refuse 
but from our experience of other destructors nnd heat obtained in the 
furnaces wo have no hesitation m asserting that if suitable boilers vrero 
installed each pound of refuse burnt m the destructor would provide 
IJ lbs of high pressure steam over and above that required for the steam 
jets etc Now each unit burns 2 9 tons of refuse per hour thus fur 
ni lung practicallj lOfHlOlbs of sienin per lionr nnd allowing saj 20 lbs 
of steam per hor«o power per hour would give '>00 horse power which 
IS considerably more than the power required to do all the lighting m 
Walker nnd auppljing the trams m addition This is a suffitient answer 
to the critics who questioned the original proposals submitted namelj 
to work the machincrj m jour proposed eleotne lighting station entirelj 
b> the heat provided hj the rpfus** <|e>tructor 

At the present tune nctnnllj '*00 liore power is being wasted for 
12 hours per dnj nnd it certninlj arnns a pitj that as the supj Ij com 
panj have to keep men at tlie destructor nnd also men nnd maehinerv 
m their «u1) station that thej rould not utilire this heat bj putting down 
steam engines alongsule the destmetor as provuletl in our original plans 
thus snv mg the coal require<! for ^00 horse j ower 

WAnriNCTOx "MuMCir vl Corpor vtion — Ropulation , G4,‘’42 

Tvxo 

1 2 F W' 

A 189C 1901 

n Mel Imm s Beaman A Deas 'Meldrum s Beaman A Deas 

top fell top fed 

C 4 4 
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UErUSn DLSrOSAL and power production 

The details of the o/ncial test Iiero given Mill serve to erapha 
si7e the ■venous mistake, even now frequently made, of not com 
billing the destructor with some works where the power can be 
fully utilized 


Unt( 

No\ S'; 1902 

Tune rommcneefl 

') 90 a m 

Time fini^lied 

R 20 pm 

Duration of test 

10 hours 30 min. 

Grate area 

100 square feet 

Quantity of rtfusedtstrojed 30tonslOcw-t 1 qr 
Qunntitj of refu-e destrojcsl per tsq ft of grate 

69 020 Ib 

area per hour 

Residue — Clinker 7tons9cwt Jqr 

64 lb 

\slies 0 11 , 0 

17,970 lb 

Percentage of clinker 

Teinjierature of combustion chamber — 

Melted nickel 6 times Fuacd an<l melted 
i in chain 4 times Melted copper when 
cleaning out 

20 per cent 

Approximate maximum temperature 

3.000* F 

Axerage temperature 

Oxer 2 000* F 

U eregp temperature in side floe nt back of setting 
Aseiege temperature m side flue witli eom 

Oxer 1,400* F 

bustion ehamlior door open 

Aseraee temperature m Inepnss at entrance 

1 ■}in*r 

with air inlets open 

y\xcriRc temperature m 1)>o pass with con us 

o';o*F 

tion cliambcr cleaning door open 

87 .°r 

A\ orage temperature in flue before regenerator 

77’;" !• 

Axerage teinpeintiire nt Hiimmx Inse 

21)0“ I 

\&lipit pressure 

13 in 

Pull before regenerator 

8 

Pull after regenerator 

a 'U 

Pull m bj c pass 

i m 

Axerage steam pressun 

no lb 


IIanpcock * J)ii rs Con'iulting Enpinfcrs 

I, a ictoria Street, Westminster, S u 


Xos 29, 1902 

Note — It is wort)i> of remark tliat tlie oronsion of tJie M alker te't 
tJie first on record siliere J inch steel chain was fused andmcltedm 
combustion chamber of a destructor furnace 

It Will be observed that thi? official tost was carnctl out to 
determine whether or not the Destructor could fulfil the gi'i* 
312 



RErusr: dfstructors in cnol \nd and wales 


anteed de«stro} mg capacity , but the figures arc useful for other 
purposes, clear!} shomng as tbej do tint a temperature can be 
reached and mamtaincd rucIi as uas deemed impossible a few 
•\ ears since 

Tlic following extract from the coasulting engineer’s report is 
of mtcrc-'t, clearl} showing the serious loss m the case m question 
owing to the destructor not being combined with the clecticirt} 
w orks — 

ith the result of the test wc aro exceedingly plcftsecl ns the plant 
has in o%erj respect exceeded tho rcqmreinont-j that we specified and 
IS working m a most satt-ifnetorj manner there heing no ofTensne gases 
given ofT cither from the chimney cr tlie furnaces and there is almost 
an entire absence of amoke It «ec«vs however n great pity to an cn 
gmeer or indeed to any one of an economical turn of mind to see so 
much valuable power being wantonly thrown away as tho present plant 
has no arrangement for steam rawing on a laigc hcale t\e were unable 
to test the amount of water which could be evaporated per ton of refuse 
but from our experience of other destructors and heat obtained in the 
furnaces we have no heaitation m asserting that if suitable boilers wore 
installed each pound of refuse burnt m the destructor would provide 
1 J lbs of high pressure steam over and above that required for the steam 
jets etc Vow each unit bums 2 0 tons of refuse per hour thus fiir 
iitshing practieally 10 000 lbs of steam per hour and allowing aay 20 lbs 
of steam per horse power per liour would give 100 horse power which 
IS considerably more than the power requiretl to do all the lighting m 
}\a\kcr, and supplying the trams m oddition This is n sufficient answer 
to the critics who questioned the original propo ala submitted namely 
to work the machinery in your proposeil electric lighting station entirely 
hy the heat providetl by the refuse destructor 

At tho present time actually ''00 horsepower is being wasted for 
12 hours per day and it certainly seems a pity that as the supply com 
pony have to I ecp men at the ilestnietor and al o men and machinen 
in their «uh station that tbev could not utilize this heat by putting down 
steam engines alongside the destnictor as prov ideil m our original j Ians 
thus sav ing the eonl required for '"tlO horse power 

WAnMNOTOX ^lUMCIPVL COItPORATrON — POPULVTIOX, G4 ?42 
Vs^XIiATlOXS 

1 

A ISnc 

R Meldnim s Reaman & Dcas 

top frtl 

C * 


2 E W 

1901 

Mehlrum s Reaman dl Deas 
top fed 
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Rr.rusr: m^vo^xL a\d power rRooucrrioN’ 


D 

E 

F 

G 

n 

I 

J 


2 IlrtK-ook A Wilcox 
I2i> 

Fnn 

'' initnn manure \rork«« 
Jn tons 
Is 1»'/ 


2 Cflbcock A W ilcox 
Fftn 

Flcclric lighting 
U ton- 

i« a? 

<sfl 


In'itall'ilion No 1 " 1*5 the of its tvpe m thi-* countn , at 
Inatallation No 2 the uorks co-t per unit generated m raid suiter 
« hen the refu-oi's of the highe»t calorific value is given ns S25'f per 
unit This figure includes «aHnes ami all incitlcntal charge^, 
but is e\clusi\ e of interest and ‘sinking fund 

Four coal fired «upplemcnt.ar} boilers of the Babcock and 
W ilcov taTpe are prondetf and the power equipment of the station 
i-s as follows 4 WiUans’ engine^ total H P 1760, direct coupled 
to 3 Bruce-Peebles’ four pole djnamos, and I E E JI Corap w* 
dmamo total capacity 1,100 kn 2C2 Clilonde cells are abo 
installed the capacity of the «anie being SOO ampere hours 

S W 

W ATFORD 
\ 

B 
C 
D 
E 
F 
G 
II 


E ^V 

WELLFsonononen Urban Distpict Cottnctl— P oruEAfioa, 

18 142 

V 1900 

B aifL-on s top fed 

C 1 

11 1 ‘ttirlins: water tuK 

E ion feet 

» Tli«c %rork3 ore not xct in opcrotion 
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Urno. Disttict CorNCir— PoruLvnoN, 20 023 

1003 

Mcldnim * front hand fed 
4 crates 

I I-anca«lure, 30 ft xSh 
170 feet (Ctistodts tvpe) 
Nteam jet blowers 
Sewage pumping 
40 toiK 



REFUSn DESTRUCrrOBS IN ESCLVND AXD WALES 

F Steam jet bIovrer<» 

G rorce«l draught and electric lighting 

II 12 fona 

S W 

West Bninoronn Unnw tUsTRicr 
7 018 
A 
B 
C 
D 
E 
F 
G 
H 

r w 

West HvriLEroot ^^UMCI^^L CoRronvrioN — P opulation, 

02C27 

Two Installations 

I 

lOOl 

B Horsfalls top fe<l 

C C 

D 2 Bahcock A \\ ileo\ 

T — 

F Steam jct blowers Stenm jet blowcrj 

G Electric 1 ghtinp on<l works jnirpo'^es 

H ro tons 

I ’injcf 

About SO H P IS supplied to the electricity uorKs from In 
RtalHtion J*o 1 power being nKo used for operating a clinker 
cru'ibcr and rnortnr mill the mortnr sells freely at 7a W per ton 
IJie capital cost of this plant was £7 C4C exclusive of the cost 
of the Rite but mcUuling the sum of £1 000 as part cost of tho 

chininet, which is nKo u«ed for the supplementary coal fired 

boilers 

' Now in roiir«>e ol trect ii 
* T1 i-s f gim a| 1 1 -» to n le^t 
qi»i 


1003' 

Horsfall s top fed 
C 

I Babcock A Wilco* 
marine Ij pe 


Council — Population , 

1003 

arner s top fed 

1 MwUitobwlnr 
100 feet 
1 an 

Sewage pumping 
7 tons 


REFUSE DISPOSAL \\D ER PRODUCTION 


Three L‘\nc-\'>liire boilcis ire proMtled for coil firing inclthe 
power equipment of the stition compri'^es the followmc; (5 
Belhs compound high «peecl cnt;inc< direct coupled to 7 Crompton 
two pole ''hunt wound d\nimO'* totil cipicitv oOO kw md a 
vtonge bitten of 200 1 udor celU cipicitv *100 itnptre hours 

Some detiiU of in exipontuc to>t in connection with the 
destructor ire here given — 


Date of tost 

Durntion of tost (stnrlttl from rold) 

Nimil r nml t\ po of crll 

lct«l jraU urfncc 

oi forcctl drnu^lit . . 

\aiuro of refuse 
Number and tvpe of boilers 
Total (juantitj of refuse bumetl 
Total quantits of refiue bumwl i er cell per 21 
hours 

Total quantity of refu e Imrneel per sq ft of 
p'ate per hour 
Tons per man per shift 
Total water esnpornteil 

per hour 

per sq ft of liontmc 

surface per hour 

Total water exapornteil per Ib of refu e from 
and at 212= T or 100= C 
llenn steam pres, ure 

feed temperaturt 
mam flue temperature 
temperature bclund boilers 


Tsnuarj 17 to IS 1^’ 
24 hours —1 da\ 
r cell back to back top 
fed. 

ISO square fvt 
Horsfall Co s patent 
steam blowers 
•Vsl pit house and mitket 
2 water tube 
>:> tons 3 cwt 1 qr 1’ 

0 tons 3 cwt 3 qr h" 1’ 
2Srib 

r tons 2 cwt 2 qr ^ 
■(‘foaslicwf Oqr U*' 

2 tons " ewt 1 qr ^ 

3 04 11) 

1 2 ) lb 
10r4Jh 
■•O^F 

2 inn= F 
400= F 


s ^v 

\^FVitouTn ‘MuMciPAr ConroniTioN — RopuraTiov, 19 


1*»03 > 

Meldrum s front hand fe<l 
4 prates 

2 Corni h 1 20 ft V) fl 
1 20 ft X f ft Cm 


N w in course of erection 
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RLFUSE DLSlllUClOUS IN I ^GLA^D VND UALES 


CO fut 

btiaiii j t l)1o\Mr 
piitnpin" 

If ton- 


Fig SO M ill sen o to show the unique position of this destructor, 
rtliich IS being erected on the water side of the sewage works 
One of the large open collection tanks will be co\crcd bj the 
boilers and the air supply for combustion will be taken from the 






REFUSE DISPOSAL AXD PO^^'ER PRODUCTION' 

Borough of Weimouth \-vd AIelcombe Regis Destbcctor 


Estimated annual cost and repaj meat of loans — • 


Brickwork m destructor 

Buildmg'5 

Koad 

£ i d 
l.ToO 0 0 
1,290 0 0 
ICO 0 6 


3,200 0 0 

Loan for JO jtnra — 

Alai-hmtrj and ironwork 

I 400 0 0 
1 290 0 0 


4 600 0 0 

Annual cost — 

£4 000 at 3 per cent 
bulking fimd 2J pir cent — 

£3 200 at 30 jears 
£1 400 at JO jenrs 

J3S 0 0 

72 12 3 
54 14 0 

205 7 6 

Estimated aimual sai ing to the rates — 

To present cost of coal used at pumping station 
Estimated sa%uig of 2 horses and 2 men |>er daj 
Collecting refuse (7a Gd per diem) 

To the ^alue of 1 2j0 tons of clinker at 2s Cd 

470 0 0 

1 >34 0 0 

710 0 0 
i^r j t’ 

i.6C ^ 


Deductions — 

To interest and sinking fond £2G5 7 G 

Increase m norkmg staff (2 stokcch at 2Jy 

each per neek) 124 1C 0 

390 3 ® 
476 I ^ 

Nett assessable %a](ie £99 C50 
Itatcable \alue 92 000 

It/ in the £ produces £350 £47C -.1 33, sa^ IJ in the £ 
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Vivc siipplcnu nt.iry cinl linxl IioiIoin of tlie IJalunck atjil \Vl|. 
cox tjTic an* al-o iiiNtUlcxf, the |)o\\tT njuipmcut of tin* Ktiitioti 
being follow s r» \\ iH mV ingme'', total II I’ IbOU, riCrompton 
altcnwtoiN, total caj>Kjt> lOOOk w 

* T»i> tliinU ot n tux aiul oup-tliinl Ilf . 
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REPUbi: DISPOSAL A^D POULR PRODUCIIOX 

lig 90 sho\\5> this installation m course of erection It is 
prolnblj the onl^ cotnhmcd Ttorks jet erected Mhere •sew ige 
"ludgc isdestrojcd uith refuse and the power production, ns will 
be obsened, is emmentlj satiafactoij It is worthj of note that 
for the jenr ending March 31, 1902, a net profit of £1,358 iras 
renhzed ‘ 

I^CIItSTER MuMCn* VL CORPOB\.TIO^ — POPULATION, 20 919 
Two In 5 >T\LLATIONS 

I 2 

18S4 1891 

Irjtrs. lop fe<l W amcr s top fol 


80 feet 

Mcldnimp «:tcom jet blower#.’ 
3 S 

lO tons 
lOi 


^^^'Hl^oTo^ UpDVN District Council — P oruii-VTiONj 30 032 

l'H»2 

Mt Idrtu)) s front band h * 

4 gratfb 
> Lancnshiro 

Stiam jLt blowers 
S>owo{,o 1 limping 
3C tons 
SI 

llus is> an e\cclknt eximplo of t modern combined works 
The sewage is lifted bj i 19', i 15” and 2 10” Tangle ccntrifiigd 
pumps Ihe two larger pumps are driven by compound enguies 
of C8 and J5 H P respectively, avhilo single 10 H P engines art 
prov idcd for operating the tw o small jaimps 

* ^\ itlnn the past jear the Destructor lias been combined w**h d 
SLwago ■\\ orl s on tin same site 

> llie art I (isseU through n Grotus ccoiiomiai-r 
matwl that tin-, efletts a so> mg of 14 ntr wttkmtho fuel bill at tl o stwago 

’ Added m 1897 


11 

(. 

D 
E 
F 
G 
U 
I , 

S W 
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REFUSn DESTnUCTOP.« IN WV ‘i\ \U 


'l^\m nir comint-“ ors rf tl* I j-''-* •» d ' Ij 'i ! ti 

tj^ie arc in5tallc<l , al o Johii-oTi * *In I.* j I ilm? , 
42 clnmbtrs and capabk of j re- inj S Vr • </ »'jj, ut < i ’ 
charge 


L \\ 

oLa Eiin vMPTON 

PorLL-VTIOS 01 187 

A 

B t I fYj II lij,, 

IVuli W kAIlI t A 

C H 

1) 4 l(alKu< k A U il ( « 

I: — 

F J-an 

G \\vrk-« I uf] rM-^ ai 1 1| <-tri li.} tu 

H — 

I — ' 


h \\ 

■WOKTllINO MUMCU VL Comoi;\TIOS— P oI LI \T10S 2J017 
iliL Council lia\e rcccnll> decided to creel a dfhlnietor of 
tho lltcnan tjpc in combination iMth the '•c« igc uorltM 
Ihc e-jtimated co>t of the destructor exeUisiec of exeivation 
foundatioiw buildings and thiinney is 12 880 IIuih mintere-^t 
mg modern dcinrture the sewage being lifted at present li^ 
means of gas engines and three throw pumps and while the latter 
will be retained tliey will be steuii driven the steam being 
prov ided from the refuse 


L \\ 

^\nL\H\aI ^lUMCII \l tOBlOUVTlON — PolUl VTION 14 9C0 

\ liHKI 

1* Mtklnm s front 1 ond f«| 

G 4 i:fnl<s 

1' I Lawnslun ID ft x B ft 

1 120 fwt 

!■ st<aiii 1 t l)lo\nr-» 

Hsrtn lichtiiiK and traction 


urrusn dtspos \h axd rowxu propuctiox 


Tmo sup])lcinentar 3 coni find boilers of the Babcock and 
\\jlco\ tjpt are installed, and the jiowtr tcjuipnient of the 
station IS as follo^\'' SWdlani.’ engines, total HP ToO, direct 
coupled to 3 Lancashire dynamos, total capacity 375 ku . aho 
J7U ( hlondc cells of 300 ampere hours capacity 

ilie log for two conscciitue months’ running is here guen 
and IS spcciallj interesting, more particular!} tint of tlic second 
month Januarj 1902, when no coal whateicr was used e\enon 


isunda} s 
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Mas inuRk LoaU in K v 
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7 
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RErUSE DESTRUCTORS IN ENGL \ND AND WALES 

J. 

jnuarj 100. Max Lo > 1 ii> K m 

Ul H G 1 cralc 1 

Jan I IJU- 

114 

C03 

2 

118 

Sol 

J 

76 

G2(> 

4 

1J4 4 

811 

3 

70 

2G4 

r 

Uf 37. 

C71 

7 

97 37o 

773 

H 

114 

G13 

y 

123 j 

592 

10 

85 5 

471 

11 

129 0 

7C2 

12 

76 

274 

11 

116 37'' 

5C0 

14 

1 1 1 f 2o 

534 

n 

109 2. 

ol7 

10 

121 12o 

621 

17 

80 7o 

511 

18 

114 4 

814 

IJ 

7« 

241 

.11 

114 

CJ8 

21 

1.1 12. 

o07 

>2 

121 12^ 

ol3 

23 

121 1 

f73 

2t 

8 > 

309 

21 

IJt 4 

81U 

jr 

83 12.. 

2of 

27 

121 1 

5»G 

JS 

l2o87> 

.42 

2J 

121 12. 

447 

30 

IIH 7o 

481 

U 

K > 

349 

1 d» 1 

140 12. 

7U8 

li« ''I 

illiistr\tts a stum jnxssun. cur\c oxtr an ordiinr^ 

run 

and fiill\ 1.1 in> out Mr s contention that tlit 

slrJJJj pre 

sun, i> constant oniJ i isjJv contruJJeiJ 


It i« woftln o£ note tint this de^tnjctor uas 

in coustint US'. 

for tlu uhoU M ir rndii^ Turn 0 1*101 Mitliout bein^ ulleerenfor 

oiu for th uuiv < r npiirs nul tint for the first three \ears 

of ojH ntio 

n wlmh (iidtsiit tlu elite aln ul\ montioiieel notone 

jn im\ li ul iKX'nsjHiit upon tx purs 
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KErDs]: DISPOSAL and po«'er product iox 
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Fra 01 LOM8l\H> DEstUUCTOR \NU ELtCTRltIT\ ^VoBKS 

Sleani PrcMure biagram 


With tlic improved lo\d fictor during the past fen month , 
tile fuel cost per unit soM has been reduced to S8d 


\onK Mumcii vl CoiiroiivTiotv— P opulatio>, 77,014 


\ 

Ji 

c 

P 

L 

1 

G 

ir 

I 


l\VO It»ST\LL.VTIOriS 


180 

Wmners lop fnl 
0 

1 Midtitubular 


1808 

I-ijci s unproved top fed 
4 

2 tlnbcock d, ^\ ilcov 


Inn 

\\orl!> |>iir|>Ovcs onjj 
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Chapter XVIII 

refuse DESlEUcrrORS IN SCOTLAND AND IRELAND 


— UorcL'.Tioy, 2S,G9“. 


E W. 
A 
B 
C 
D 
E 
F 
G 
II 
I 


1003 ‘ 

MHtlnim's front Imnd feel. 

0 grates 

1 Babcock A WilcoN 
150 feet, f Hstodi’a type 
btoam jet blowers 
Ficctric lighting 

30 tons 


The electricity works ha\c been in operation for several 
years past, and the foUomng coal fired boilers are installed 
4 of the Lancashire type, 2 Stirling water tube, and I Babcock 
and ^Yllco\ 

The power equipment of the station is as follows 8 Beilis, 
and 2 JIarsball compound engines, 7 Siemens 11^ wiieel alter- 
nators of,G2'i kw total output 2 Bruce Peebles’ traction 
generators, 200 kw each, and 1 Siemens traction generator. 
220 kw , a storage battery of C PS cells is also provided 


EniN’iinnau Ali'Mcirin 
A 

n 

c 

I) . 


n 


ConroR \TioN — Pom. \tion 3 1 0,703 
isa: 

llarsfnlls top fc-d 
lOctll-. 

I AInhitubulnr 14 ft * 7 ft 
18*. f.Ht 

M«ftln j< t blowers 
Fnrrcil tlnni.'lit 

toil'* 

SJ.f 


\\ orl.-» tio' 


i\ t't ervclion. 

325 



Gi^sgow Mu^nciPAL ConroRATiov — Poiul^tion, 781 000 



•Cpq c?Q fcfoCJ tfi 

326 


V fjirtl er imtallation is contemplntril 



REFUSE DESTRUCTORS ' V i r ' i; 


Some of the cclt-> in **•••- «t u . 

years, thetotal A\eiglitof nfu*^ *!•*'• /. 

ably, as at some of the ■'■''a** i ». •- / - 

immense quantities being Uir r-i' ‘/w,' 

At the Dalmarnock works lh< •* 'i»-» /.* / '»i < . , / 

per ton at the works and is thus // , 4. 

It is stated tint upwanKof 2*1 ion* //f j/4;^-* u* ji.i ,4 1 , 
week, and at the present tim" on - firm t-.V*- * ,> , ,, ,,, , . 
material, pajing the sum of tl ~M i^r an* 4' j ^ ^ . 1, 


Goupock Aluvirrpxi 
A 
D 
C 
D 

1: 

F 

Q 

R 

I 


CoRprutiTloN -f'op»n^-v; 


Kafi 

K»»( n / u -i 

’» » /f<4 


G0V\N MuMCIPM OoRPOK\TION--Poi’l I \TIOS, 
A IH'M niul I'lUii 


I Mwltidilxilar 
I’ll f4>4t 


I’visiFY Mi'vnirvi 


CorrouKTioN — Pun i \tion, T'rji.'j 

I'MHI 

iloivfnil S ti'|i fini 
S 

I llaUnx-k A \\ ilfos 
IMI f<tt 

Mamii J« 1 1>lo\\i rs 
Cliiik'r cni'lur mortar milU ainl 
fotTtsi tlniu-ht 

nw 

3=7 



Rrru^c BisrosvL a\d rowrn rRODumoN 


The totnl co-'t of tlu'* m'^tillntion «n‘! £n 000 during the 
firfet eicht months’ \\orkinn the sum of £230 os ^^•^s redired 
from the ‘yile of crushetl clinker and mnrtir 


PvnTicK Ak'McirvT 
\ 
n 

I 

1) 

I 

F 

I. 

H 


CorroR.\TioN — Pori i \tion ’4 2*^'' 
1002 

lr\trs iiiuro\Mt lop fc'd 

f 

1 B«l>c«ck I \Mlfov 
1 >*1 fix t 

fans AJul stoAm jc-t l>tnvir< 
Hoctneli 
■12 Ion 
1« 


The three Bobeock and ilco\ holler^ «et betireen the de 
«tnietor celk are arranged for <5upplenientar\ coal finne ns nuv 
be necessarn while one additionnl boiler of the name tape i' ® 
provided for firing with coil alone 

The gcnernting phut m»tallcd is a< follows 2 loO kw 
«ets 2 7o k w Belli' Brnce Peebles «et« nnd n Tudor Stoner 
bntteri of IS4 cells 

The following figures for three months’ working ending Mirch 
26 1003 are of interest — 

Tons of rcfn-'O doln eretl 
t\l>» nditnr»' — 

IiitoRst nnd «inkmc fund 
''t r«s. 


Total oNpcnditiire 


Rc\»nno — 

stonm “^Id to ricvtncjti Depart 
104 sir* nnits at J/ per unit 
Clinker «old 

llalancr Ik ms co-*t to 1 iirali ol 
n fu«e 

Total re%-cnue 20 4 2 — - 

\\ernge nenrh 27«nit‘» gcnemtetl per ton of rcfii'C dc'troif'l 
32 b 


Ills 13 
213 in 
3 II 


3S-4 

r»rton 

# i 

- I n 

- 1 n 

- l> 0} 


£.20 4 2 - ■ 


nicnt l>oinE £ rf ^ " 

in in . - 

7 II I - 0 I'S 



REFUSE DESTRUCTORS IN V / ' 


Port Glisoou MusicirAL Coi i oi ati z*' — P - 


M 1 


Belfast 'MuMCirvL Corioratios —P/;/ 1 / Mf / z' 


A 

n 

c 

D 

r 

F 

G 

11 

I 


I t'/l 
(/ 

/Mr , 

If/n I 

hi 

Ivi 

Hh) t 


Dublin '\IuMcirAL CoRroRvTios— Pm i i /> ,iffi 


A 

li 

c 

1) 


o 

H 


I IV I ■ I I f I 
\ 

i M ill I t I , 
Init I 

\l rl u II 11/ H / 

. I t • 

I 11/ 


Hk* hulk of the* refuse i> tnken out to mid <luiii| i t )f 
of (h<j>ns\l in** lonp 1 k*oh rccopm/ctl O'* iiiihiIi f,,| 
in tho extrt me, hut ouiii" to till tnomious huim i \j iilidiij ,, 
t^ecirtc hikI trtrlion Omtc n a icn nlit ft, , 

upon the jvirt of tlie nutliontic^ to emhirk up«m mu *« h ( 
of fsHiitirx impnuement in po firn^ refu'>c dupoNil istoii < n ) 

* \\ ork< now ui cour^ of t-rwlioti. 
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REFUSE DISPOSAL iVXD POWER PRODUCTION 


E 


B 

r 

I) 

E 

F 

G 

H 

I 


Pembroke Urbak Dkirict Co0^CIL (DaBLI^) — 
Poi tn*.ATION , 25,524 
1000 

HorsfBlls back, band fed. 
4 

2 Babcock A, ^\llco^^ 

120 fret 

Steam jet blower* 
Electric lighting 
12 ton> 

Ufcf‘ 


Tliree supplementarj co^il fired boilers are installed, tlie«e 
being of the Lancashire OTie each 30' x V, also a Green’s 
economiser 

The potter equipment of the station ii> as follows 2 250 H P 
three crank Easton, Anderson and Goolden engines, direct 
coupled to 4 75 kw Fjtmi dJnaroo^, total capacitj 300 , 

also 280 Chloride cells capacity 800 ampere hours 

Details of an etaporative test in connection tnth the tlc- 
structoi are here given — 


Date of t«t 
Duration of test 
J»uiT)ber and ot cells 

Total grate aiirface 
Sj stem of forced draught 

J^ature of refuse 

"Number and tj-pc of boilers 
Total qiiantitj of refuse biirnetl 
, » ppc 

cell per 24 liours 

Tota^ quantitj ol rrfusc biirned per 
sq ft of grate j>er hour 
Cost of labour per ton burned 
Total wnttr exaporntetl 

, , per hour 

per •Mj ft of 
beating surface jj<r hour 


Juno 1 and 2, 1000 
24 )ionr3-«l da> 

Two cells single row llor&fall 
back Jiand fed 
CO square feet 
Horsfall Co s patent steam 
blow ers 

Unscreened bouse ashpit 
and garden 

1 water tube 

18 tons 0 cwt 1 qr 21 lb 

9 tons 0 cwt 0 qr 24 lb 

28 lb 
Il}d 

18 tons 0 ewt 1 qr. 12 lb 
15 civt 0 qr 2 lb 

2 31b 


‘ TliH figure applies to a test of 24 hours’ duration 
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Rrrusn dfstructors in scotlixd and irela\d 


Totnl water r\nporat(Hl por lb of 
rcfii>o from and at 212*1' or lOOC 
Percentage of clinker and «a!i to 
rofiw burnetl 
Mean 'team j ros.«uro 

feo<l tCTJij’erntnre 
mam flue temnorature 
temjiT’rntnre IkI ml Ik> lers 


1 21 lb 

34 4 iKT cent 
120 lb 
V* F 

1 <?on* F to 2 000* F 
fOO F 


Tt\o tohlcs of croporitivo toNis in connection \nth dtstructors 
ore here gnen compilctl !>> Mr Frink Broatlbcnt MI EE of 
London and 'Mr J A Pne‘«tlc\ A SI ofNeL-on rcspectiveli 
In both cases the details given are sufficientlv complete to 
make the figures of \aliic for purposes of comparison In manv 
instances it mil he found that the complete figures of the tests 
lia\e lioen preiioush gnen ns nUo such particulars of the 
installations ns the reader ma\ find of mtertst in making more 
critical comparison 



EFFICIENCY TESTS OP DESIRUCTORS 
CoMPiLLn HY Mb PRiUnc BRoinnrNT, I E E 
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Chapter XIX 

RtlrUSE DESTRLCrOP.S 
AMERICA. 


A ITER iienising the rocenrti txprtwYl 

feome Aiucncin exi^rts m tlJt ui^nin^ tU 

reader \ull not expect to find an> rtraatkat!- ,f 


American practice m tlio«c pages 

■\Iinj American destructors or crtmatonesmi^htU 
ns aWo ^omo Rw 8>^tems of reduction but no 
would be screed 1»> so doing bo nnnj dwtruciors 

^.... t,,\.A in Aim ncA uhilc su man\ nr.u ... .. 


would DC str'CU •© v. ,..uvi„rt ir 1-Xy. 

matoru*s base (uUd m Anunca wink so manj now 

. .. .... .... r <K>t Olt till ulir.l. - . 


matones • , 

admittullv ujivati'fictorx thu on tin whole a d^^Ttirt,,^^ 
Oi ™l pix-cut S\.tum «uuld but 1,111, ,1 

. .1... II.. nttmioitx nf Anierin.in 


of past and pre-eui 5>-«eiu- ..u. uiii. u dnj hJ,j 

cational aaliii Hu opinions of American txpertK alr,,,K 
quolixl x.ncUirlM-'i'hm Hit xaiw.. .>1 failurL .n manj ci.,.,, 


nuons* >v..- » 

and of onU p rrti il micci -s hi ollu r>. 


ul of onU p 

Concemmg -jsitms of ixaluetion it nu\ U fairlj HubmiU,.,i 
that tliiir record is on the wliok ipiiti is un-satisfacforj a.s 


of enmdone"* 


Is oil ins- .I*.... . a.*! 

\lllioiij.li reduction siiH has nnm ad\o 




fhtre isiMTx niM.ii to think that it will U-come mcrea.c,n n 
’ It is hktU to bt pnf...l 


Roeatirs 

it will lies.ome me 

tlitn iHc*c.. .* - 

unpoiraUr ami at no (li-tnit diu 

al,,„d<.mal ILalrntn... as a ."Un> 1“"' _ 

„„..>l,s!.cl..n (. dm... t-r U'J <«d. a -mall i.ru,s,rt,on nl 

■ ■ imeparablj 


anlirclj 
M.cral l„gi,|j 


l.'.ul ..ad. IS d. dt «itl> Il» n >' ' , 

(mm nawnus and n.ns..n<a nf -«<-l,a.lnr.cterasl.,s ne.cr V„ 
Vmmn n. c.nn.s n.m lu.l. <>• n .an . «t«~t T) 

,1 mMiUi'lb* iristioiiofnsirx isMh plml hourtihj tbet4>,t 

V::r..,..n,sx.m In.U V«d /a; % d H.nuld ,s 
, 1 ,.' ,1.. insl...., and nl.r,t...« nf.^nl. pH.d- l.a.. alaai. Us, 
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REFUSI-: DISPOSAL AND POWLR PRODUCTION 


undertaken purely and simply coiumercial ventures and not 
ns sanitary nccchsities 

To no slight extent has the last luvmcd factor aUo cxerc^cd 
a pernicious effect upon sj'stems of destruction by fire The 
commercial element has ahvays been too prominent In this 
country, wc frequently hear of the commercial element also, but 
only m so far as a municipality is anxious if possible to make a 


sanitary system paj its nay 

There is clearly no comparison between this very laudable 
ilesiie and that of the American contractor who contracts 
with a municipalitv to dispose of its refuse for a number of 
jears on sucli tcrm^- as will at anj rate ensure a profitable 
transaction fur himself. The whole business partakes of a 
coimncrcinl and speculative nature winch is unsatisfactory m 
the extreme ^ 

^\liatov er may be said for or against com})any and mmucjpal* 
ity in questions of ligiitmg o'" traction, it is clearly the duty of 
municipalities to deal witli S4initary problems thcmsches The 
contract sjstcni is unsatisfactory, and oiien to very Bcriou'> 
abuse It is safe to s,ay that if s.vnitary problems were faced 
as they have been in this country, American practice would not 
only be interesting, but luglily instructive 

Hav'ing dealt with the general tlesign and construction of most 


of the American crematories' in a previous work, and as maiij 
of the various types therein described are no longer u«cd, it 
would serve no useful purpose to again describe a number of 
crematories whicli are foi the most part weak m design, and 


which have a very’ uiisuccessftil record 

To the Uritish engiiietr itwiU doubtless bo a source of satis- 
faction to know that in this particular branch of engineering 
we have nothing to learn fiom American design or practice 
Likewise the Rntisli hanitanan must observe with pleasure 
the premier position of hi** own countiy. viewing witli amazement 
the utter disregard of elementary priiiciplos of sanitary science 
shown by our kiiisnieii across the Atlantic 


' Ste " Jitfiise Dniio-nl m .iMpricYi, cliapti r win Thf 1 
Dtsjioaiil oj Totim' Jtejusc. By W. Francis Goudricli. 
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It 19 most difficult e\en if nOt impossible to compile anything 
like an accurate record concerning refuse disposal m American 
citicb Seeing that for the most part both crematories and 
reduction norks are operated by companies under contract 
and not by municipalities, reliable data cannot be obtained 

The following report prepared by an expert, while being coin- 
prehensiae and interesting, only series to emphasize the aery 
unsatisfactory condition of refuse disposal m America The 
n eight of opinion among experts is all against reduction rj stems , 
there are points in the reports of Mr James G Bajlcs liere 
quoted tn ex/enso nhich are distinctly m agreement with the 
opinions of otlicr American experts prciiouslj quoted In e\ery 
ease wo haie a frank admission of weakness — a clear indication 
that the whole question of refuse disposal has still to bo faced 

Hoino OF LaTiM iTE yso \i roimoNMLST tiry oi Nlw \ork 

BuMit) Meetiso \t Till Mworts Oiiui, Cm Hall, Tilsuw, 
OciouLic 1 I'JiiI 

!sT\Ti MEvr ‘ 1 111 srsTi u in liibllos Ihnu's CuLiii Cumptrulli r 
Tho CoiiipltolUT prf*»int«sl tin tv»ll»wnv— 

JxMls littLis Mi l‘li (> < ItVimtr f >r )‘iil>lic. I liIitK", 

(iti'i iiikI Wititr I i>«l< SatiKutioii it< 

NbW ^oiiK Oriui \o JJS l*\iiK How lit in.isi ■< 

1‘IUl 

Hos IJiiiu ^ CoLUi t omptrolt r Hon IUsihjliii (<i oli mii nil it, 
lit i>i thi CoaiK.)! 


“‘'Ill — 1 Imiul i oil txnwiili a iS|«>rl mlmli wtjui to (oiidiidi tlii 
lip.t jmrt ot mt work i«t i t|>< rt ii>r t)i< iits m iJn inolli r • f tin 
twvw ninl N nlwntw w T I { {niTiImM <>f n | \tiiit if tli, Niw 'i i rk 

^niiitHrj I tiliziilioii 

IJu rondiliiMi'i win Mith «•. to iiiiikix ii)kiii mi tJi, i oiiv n utioiH 
o1>tii;i«tii II of nil\ i»iii,i timt no pn Im tnki ii 1 m kiiu’ to (li< i \ j nioion 
of * iiiti ntion oil till (MtrtililH «itv to bin Hu jlmi 

1 ti till MI rk li til tJni-, far I linti ii< t imil i j |" rliitnt \ to t-n < tin 
rit\ till in III lit if till iii\<»tviiti ti if oili r mill, «1, of ^nrl./ul iIh 
jm-srtl wlnrli I i| , m U .1 „.i I. lit will, I) ,|ii«i'^ I Mill u Irtirii^l 1.^ j „„ 
to jn rf nil Till >111 J 1 1 i« It 1 ir,. < i < ninl mf rmuti ii < • in • rum • ii 
ISAM mil 1- o fnm il. i.u.., . f m. n i r I tni tw. rtin’ 

' \\ J I h Mii» I n! titI f ti f 1 
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olhcial and unoflicial data, bliould be at tlie LOiniimiid of tlie Boai 
L’^tiinate and Apportionment In ontimt, I maj &aj that iiij s 
of the subject satiafies in© tliat the garbage j-hould be di-jjiosed o 
gatheicd, A^ithoiit accumulation on t>cous and flotation, to a rci 
point nlicre a great public nuisance may be inaintaiiied 

I belic\e tiiat tlie co^t of disposing of the citj’s organic refuse 
bo materially reduced, and that \cry much better results tlian are 
leached are possible, 1/ the tdea of utiluation ts al/ando/ied, and i/u 
destruction by approied modern appliances ts substituted I see no re 
mIij tins cannot be done at the dumps nhere the material is now 
lected and witJiout creating anj greater nuisance than is insepar 
from Its receipts in carts I believe tlie whole system now eniplc 
is crude unscuntihe and txptnsive, and that New \ork is m a posi 
to dispose of Its organic refuse more exptditioiislj, cheaply and w 
factonlj than m done in an> American citj The inqmrj w a &cr 
one and without special authorization I do not deem it dutj to e 
upon It 

I await joux further instructions 

llcspcctfull>, 

JAJILb BA\LL'5 

Niw \<)1U< isipUn ber ZO IIHH 

lIoN BiiiD b CoLCB toiii|>tr«Uti Hon Hvndulpii GucrfiNUEiu 
ruMihnt of tho Council 

biB — A s the icsult of my study and investigation of tho quest 
of the disposal of the gaibago of New 'ioik and BrooUjn, and of 
advantages or disadvantages to acciue to the city from the purcli 
of the Baricn Island plant of tlie buiiituiy Utilization Companj, tui 
the clnusi of the contiact of iblKi winch has btin assumed to give 
cit> tlic option of puichnst, 1 advi'u that no steps bo tnkvn in the mat 
of giving tho notice of intention on biholf of tho city, foi which i> 
clauso piovides 

A consensus of ligal opinion v«ould piobabl^ show that what J 
been assumed to lit on option tonferred ujion the citj bj the contr 
of ISlXi IS valueless It would oppiar to have been so tlraim oi» 
of almost any mterjnetation winch niaj bo put upon it As it was t 
cussed at some length in my rcjiort of September lA I probablj do i 
need to go over the subject again, furtliir than to saj that substqia 
convci-sation with the council of the banitnrj Utilization Companv 
Vinces me that if anj one having authority to do so should give d 
required tliirtj da^s notice of ‘intuition, it would bo interjiretcil 
committing tho city to tho piirclmso of tlic plant, and might verj « 
givo rise to a costly litigation to toin|(l its acceptance, whafevir t 
showing of tho Company a Ijool s os to tin r(s.ults of fiv c j oars of op< ratn 
under the best ninnngc inoiit ubtainabli 

In the uport rcfirnd to 1 neoinmend that if the nquiud iioti 
could bo given on behalf of tho citj without constituting an iNpre-ss' 
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or implittl obligation to take the Itnmit Land plant, tiint toiir^o be taken, 
to tbo tnd that the lloartl of Estimato and Apportionnant might be put 
in po->.scssion, bj expert iintstigatioii, of the facts titet-sarj to o diciMon, 
whether It is to the citj n interest to own it or not. 

“ I am now con'incitl that this couiso »s imprnctitftblL The council 
for till Sanitnrj Utilization Companj ore db.j>osed to a\ail thcmselvts 
of c\crj technical advantage of inUqirctation, and the directors nru 
obviouslj unwilling to have an> investigation made janding a cIccimou 
on behalf of the eitj to purchase I attrihute this to tlio fact that tlm 
rcs>ult of such investigation vrould convince any impartial person qualified 
to form a judgment that the business is one without attractions for priv ato 
capital, and witli fewer still for a municipality. Xot liaving received 
any confidential information from tli« Sanitary I tilization Company, 
but a great deal from well informed sources which impo'ixl no obligations 
of confidence, I have no hi>sitation in saying tliat I b'hcvc tlie business 
has tlnJi far been unprofitabh to tin Company It has employed a largo 
capital, It now colN for imjwrtant and lO'tly cxtinsnm and has inado 
no rctorn to tho ^t^)<kholdcI> I liavi no doubt tin Company would 
bo glad to mU tin plant and biismiss but the hupil ssntss of liiuhiig 


in garbage utilizanoii Its two pnxlm Is an gn isi and tankaji Aflip 
the most (iinfiil iiiMs-tigulioii wliiih I liavi hid oppoituiutv to make, 
I could not lonsi It iitioiisii athisi tli< miim< ipil uutlioiitii-s to uiuUrtako 
till ir ninniifin tun iviuifiht Bamn Idmul pt tm wi i> givmtutlit iilj 
• Stthisilati pnim tilv lalli»w iht Ikm graih of gn jsc iiiati rial 
—is worth (5 lint- a |iotni<| Tins is v,rv huh it' iiormul prut liimg 
about •*! tints (oirbagi gnnst is hi i< k oil lu iipjxaraiin uiom 
risimbhng nspbaK viuiu'h of low gratlt than anv othir inutinal with 
whuh I van iiimpan ii If a (Miritv toultl 1« t-stablislusl bttwi-cn it 
anil tallow, it would now In worth nl«oUl Jt nuts liiit us a inatlir of 
fait, it IS alin<x>t iiiisah abli for this th>n an two niisoos it is nn 
nmlosirabh lualirial niiil th< ininnstsl pisiihati.H and lour prm of 
palm oil IS displai iiu it from ndmivtnn with otiur mat* rnd m U'l- wlnrJi 
imgbt bt found for it if palm i*«l wi n s« an* and il ur It is a< i uniulating 
in htois' at till i>ri~' iit uihI if fonisl i>ii tin inarki t il must |„ s<urifu«sl 
With tall >w huh m prni and nlitivilv s.nni from ilu |Miriial fniliiri 
of the lorii irop tin d timiwl for it sluaiM lx at n niaMinuin win is as 
It IS a* mmiinum If th* pri s »f tallow In J<i' L'rl'C-' ct* i-* ►tioiild 
1m* ni'iiuoallv worth to T1 is tits anil onlv m «l rati ipi luiiin-s ismld 
be Mobl 111 this IS .lint n, < \ < u it< Umi ( ri s 

"Tin* i\|M*rt d•mtlld f r this mats rial is nil ►!« i<l\ d -jh ml tie, . 
1 havi' I ms n mroiifinrits with a d nl r an «\|-rf m gmis. who 
Ims n m* M rid lini-s to | nn jm to mil.* a fiiarkt I f r Niikti in girlui., 
^^sis* , and Ills alwais ^n.ssssi si in <1 mj ss* H* I'lls irn li*M,\,-|-^ 
that o'* oc to Its 1 "» ..-ra I* an I tlirk is 1 air. w lo h i '< hid ii fn in us, 
in rswtj* msVing i \ « ii in the c h» sj«*st |.Ta<i "s i f laundry niap. he lias bis-n 
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unable to liolcl the busincs-, thus brcurcd, and docs not consider tint flic 
iriatcrial can c\er compete buccessfullj as a commercial product uitli 
grease from other feourccs Should the citj become a producer of gar 
bage grease, it would, no doubt, bt, pobsibte for it to contract for its sale 
at a low price with a dealer willing to buy it sptciilatitely, and carry it 
m stock where tlicro was no market for it The city could probably 
not produce it for two or three tunes its inaKimum market \alue, nor 
handle it commercially without heavy annual loss The fire risk of s 
largo quantity of this material is also very great 

From the fertilizer dealers I learn that, wliile tlie dried material 
remaining after tlie grease and water lias been expressed has a limited 
use as a dilutent of elicap fertilizers, it is the lowest grade material of its 
class Its nominal value in bags at works is about 5 dollars a ton but 
the demand for it fluctuates and it will not bear transportation for any 
distance Just now it is m v ery light demand and a considerable quantity 
could be puroliavcd at a price somewhat btlow its nominal market 
quotation The reason the tankage of the Boston utilization plant is 
not saleable is probably that it will not bear transportation to a market 
vvliere it w wanted In the shape in which it is produced tlie fanner 
cannot uso it jirofitably, even if it cost him nothing but cartage 

Tliere is also a technical xide to tliu business of garbage utdixation 
which IS known only to a few, and to command tlie experience which 
has been gamed experimentally at so great a loss would undoubtedly 
Cost the city a largo sum m annual salaries 

Garbage carries from 2 to 3 per cent of grtosc, accordingly to thi 
season Naturally it is lowtr m sumnui than m wintti To get it out 
by the process employid by the Sanitary Utilization Company is appaf 
intly a very simple matter, but it w really very difficult If the ‘ cooking 
is not just right, its separation h unjiossible If the steam pres'ure is 
liighei than it sliould be the viliole inaso is reduttxl to pulj', ui whwh 
condition it all i>asses through the straming cloths m the presses 
lio subscquiiit separation is practicable Tlicre are also toiiditioiw m 
which the greaso foim-s an imulsion with tlio water, and wiU sejarnfe 
at any tcniptraturc Tiie care and insnagcment of a plant are al ° 
matters requiring the skill gamed from exptnence and even then it^ 
deterioration is rajud TIio cligcs.teis aro attackctl by the ncicl^ and 
salts m the material trintcd, and are at best, short livwl It i' impo* 
siLle to tcU wJiat is going into thciu at any given timi Evtn tin im^^ 
complete qualitative analysis would fad to indicate what conibuifltioii'' 
arc or may be forms d during tin cooking process Disastrous cvplo-n’n’ 
in ditTercnt pnrt« of the plant have occurred under conditions wlur” 
rendered Rntisfactorj ixplanntions impossible I have examined di 
earsltd tanks wliteli wiri honiyeoinbcd by iiirrgctic forro«ion and fn 
th( ir nppi tirniico imtsuli and inmdc I rIi nild toiisidfr worl mg m a H'"* 
of this thnrnctir iin ixtra Imzaidniis oreiipiitiun 

Ili( r<cnr<l of ntili/ntion plants ni tins country and I uroji 
Krmng wliieh I hnvi been at niiK-li luitiis to ndvisi iiiysilf, has I ■‘U 
Hiurnlly tnicccssful That n inajoiify of the pliints built for grin-'*' 
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.yfiUivulu llAtt .|o.tr>\ol Iff. «r»t fi t 

/hrrr If — llniil <rif] I'tf ( tf Aixl ttlniill. Ixil i« lin>l>T>lrir«| 
t> t la I ImimI n»f ••fi.Ktal r«| iIaI t f tl»«« n>in|<«li\ 
WA* *«ii. Tlx* rrlxiiM iii«lrr 

|4> liAVf nil A4l»«tilA,i><ii» f >r lli" 

»«««■) itii; (( llx* 

.‘•f /y/i/i* — I'Irtiit \«'«l l»\ fir**. l>iH n ImhIi «nil no»T nititune 

III A »iiinU WA\, Il< l<l T« «>f k (n llio hi. (‘oiii 

jiATi) t«51 iiix Iia\« iM\fr Ain mnnn lui 

(>i< ir iini«litHiit« 

yfti Jlfil/iinl —VlnnX lmni«'«l «**>• tMir«, lull nlitnil. aihI now 
niiiniii)' III A •iiinl) wn\. 

11(f) Iituj — Uiiil< rtAl(iii;> licit n Piim*** I mil SiifuniwiJ iJinl 
ih'* rnjMlnl *>f llip raiiijMiMj wah mijhiI on! in lln* 
of o]M riilKiti, Riitl tliAt It ii ii>m nii*iii;iil in litiKiitMiii 
mill tli<*<it) iii\t>Uiiii; SlimiMMi 

Pitlxburg — I’Uiit now in i»|MrntI«in Tlip <>ri;;initi r(iin|min 
fniW, Iml till* iniHinpHi ^^R’* Inin n np In « roiiM ni li 
14 (ngn|;pi| fn Dip firtitifir ttidiiHtr^. Ax to it4 (inaiK'iiil 
liHtorj, pinc« jwwiiic Into Dip ^in*4<nt cmiKixliip 1 liivvo 
tin icifonnntiiiii 

fii/rneti*r — Plniil iti fi|wrrttian. lint it m iinilnrutooil tlmt tlio 
cnniimii} Ims mwicIp no tnnii>> 

PaUrton — Plant nni Ijinlt liy n HtroiiR rciiii|mny, uitli n hluriil 
nnil lirnnil iiiiiiiImI inniuif'diKiit It nni Ijiirnoil down, 
nnd not rciniilt 
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Orhatii — riftnt <tJll I but tlio compnnv 

Axlitcli brnlt It wtnt into Jm\ in" sunk if 

(npitiil Cmeinimti Imli'iiKipoh-' I'lnlndclplim nnil 
Bo'ton bn\« oi>cniti\« garboiie ntiliration jitarit'. Tlio 
■sniiif' l^ f nip o( Wft Imicton, when tbo original im p'fniPnb 
<’00 000 wft<j out 1>\ tlip Imriiing of tho plint 

\«« works \\«n built nnil nn imdprstocxi to bp a^ Mti 
faPtor\ ns am in tlip rotiiitn 

Tills !•> probnbU nt t a wmpirtp list of \mPriPnn plants of tins 
gpiipral clinrartpr but it mrhub's tbosp of prpnt«s.t promiiipnop In 
bripfl\ outlining tboir lu-tor\ I ha\e Miiiitnartrrtl tlip bp-t data obtain 
nblp and ImIicnp that ni\ infonnaiioii is corrret It w knotm to caTr} 
one for whom tin subjppt J>is mtorrst that tiulbons of dollars }ia\p boon 
lost in i ffnrts to innkp a toinimrcinl lm«icips> of pnrbngp utilization It 
spcms to hn\p unii'ual attrarlions for impstors who nro nllimnl In tin? 
promisp of tin rwwcn of largt' | mtits from a mtsto inatrnal co^tln^ 
nothing and in unfailing «upph In no mstnncp hate I found a wtm 
tion v\arraiiting tho iwliof that as a businosa ^pntun the building of 
a ntiliration plant ns a bu m**ss uud<rlakins lias not jlhi'tmtcHl «hat 
the lati <inator ( onkhn- ili'serilaal ns the b*ig!it hepinnms and tlu 
hitter ind of a iiabvon and \oeifimi' prooi'inbuc 1 am not jmj'aml 
to sn\ tint the prt ctcvs of the arts will not ultimati h pi\e us a nwtlitxl 
of ixtraetinc eren'O from garblin' prolitnbh but of thi<, fi* of the coll 
in s»a wntir it iua\ lx truilifulh saul that if now eost< more to jnt if 
than It Is worth wlun reroMrol The ehemual industries fumisli inanj 
like priddenis ami iinieh \alu< i' wn'ieil b’onuse it does not jiat to 
save It 

In im rejvort of ^eptemlxr I dospnlaxl m suflirunt ditail Ihi' 
plant of the 'suufarv I tilirafion Comivun on lUmn Island Should 
the eitv desire to ensmpe m the business I am not sure that it eould liegui 
to best niKanlage bv biiving tbat plant It is « \pt ninentnJ from the 
first and has ndinittedb eost a pnaf deal luorp than an\ eiuispientioii' 
npprais r eouhl nenjU ns its present valuation The eomjwnv has had 
to fivl Its v^nv throucb a pnat innm difliciilt problems others eonfront 
It whieh are not vet solvpil and notwitb tandinc thp libera! eomi'en'^'fion 
rceenovl from Hip cifv tho st«vkhold«rs claim to liavr liail no return 
m dividinds 1 ijrther con'id rnble imostuients m maeluiierv oo 
imme<bntel\ necpssarv and the rrplaeenient aeeouiit mu t be 1 unh n-'Oiii 
I tlimk It doubtful if for anoth r vear or two at least its p-vrlwige fs’o 
tract will bp s,itisfactoriI> profitabh I am assured that it* tjxration* 
imdi r the fiv c-v ear eontraet of IsOfl wen not 

Tlu priiiPii'al nrpiimcnt mlvnnecil bv tin advocates of parlwigr 
utilization IS las'll on tin s.imtarv advantages of this imthoil of dc- 
ixvsin" of the organie wn~t< of n rilv AXIutbir till's,' n<lv nntmri's an’ 

nion or 1 s^.^ depi nds iiju'ii tin inatluxl <lins<u otTi ring a *fan lanl 
of pompnri'On I tilirntion is unqucstivnablv bettir tbaii ‘tippmst 
or dumping at fca or allowing pntrts^ible refuse to aicumiilvtt m eitie^ 
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lolli fo imkc iIk fi it f i. WM»rl .» injr d ,xti\ 

fltlMUJll Ml timJ ll> V>Tt Tilt I \» prA*"* 

till II** n r«)ll*l<J< nhl* »,lit « f n«I ! fil I nil I ll p rfrlu^l f 
or M-romlirs fin i-* ms inl*^nil I'nt •> *''ri •ftiiMton \rt 
(h \ for i]i iIiiIm with u trl>u 

1 i;» ‘>2 Is n !i iiMiltidiiLil ms II ii « t lli« It*\‘ ii rfi itnl* n 
ft r< jTt-M iitatiM Aim n m t\|»» II will I* o!>*« tmsI tint ii t « ntv 
nn l\\<» c«>'i\ finn jitoMilisi • ni nl IIm iinlittlii mills »l«*'tro\iii^ 
climnlif r ami tlio otiii r imnii'<)i it< U liinli rii> ills at (In iniltf 
Oil < »«iw;nliiw 1 »h( hi a thinl Un mU 

isamisKMl at till (liimruj 1 mm 

^o^v t!ios( «lionn iritiiimt* «itli Ui« c niiiiKMitnninf n liw (ii 
tlif Soiitli of 1 ni^hixl irt iniilstifiiini r an will nuari tint mkIi 
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ftte ot f ut \ Is iwsl nni\ m imtmm r, ni m ml* r, po\> i r 
J4J 



REFUSE DISPOSAL AND POTOR PRODUCTION 


J\c?t Orlcnn’t — Plnnt sfiU standing I bc■llc^^•, but tlic companj 
which bnilt it wont into liquidation, lia\ing sunk its 
capital Cinointiati, IndmnapoIi'S FlitJadelphia and 
Boston Itn\o operatne garbage utilization plants The 
‘■amo H true of aslungton, \ihcre fbo origmnl in\ ostment 
000, wna xfipcd out bj the burning of the plant 
Motl s were built, nod nro uiuInr-.tDod to be as satu- 
fartnri ns nn\ m tlir country 

‘ Tins IS probal)l\ not n complete list of American plants of tins 
general character but it includes those of greatest prominence In 
brieflj outlining their historj I ba\e summarized the best data obtain 
able and bt•he^c that Tn> infonuation is correct It i> known to e\erj 
one for whom tiie Ruhject Iibe. mtircst that millions of dollars Iia\e been 
lost ui efforts to innki a commoicinl biismess of garbage utilization It 
seems to lia\e unusual nttraetiorw for imestors who are allured by the 
promise of the rcco%cr 3 of large profits from a waste material costing 
nothing and in unfading supply In no instance have I found a sdua 
tion wan anting the belief that os a business venture tlie biiddmg o! 
ft utilization plant as a busintss luxlcrtaking has not illustrated what 
the late ‘'cnator (onklinL, deseribcd os the bright beginning and tie 
bitter end of a halcjon and vociferous jirocoeding I am not prepared 
to *»ay that the progicss of ih^ arts lufl not idtimatelj give us a method 
of e'ctractmg grease from garbage profitably but of this os of the goW 
in sea water it inaj be truthfullv said that it now costs more to get it 
than It H wortli wlicji recovcreil Tlie chemical mdustnoa furnish inanj 
like problems and mucJi 'ahic is wnsteil because it does not paj to 
save it 

In mj report of September 12 I described m sufficient detail the 
plant of the Sanitary Utilization Company on Barren Island Should 
tlie city dcsiro to engage in the business I am not aiiro that it could begin 
to best advantage by buying that plant It is O’fpcrunental from the 
first And has admittcvllv cost a grc-it dcftl more than any conscientious 
appraiser could aiccpt as its present valuation The compnnv has had 
to feet Its way tluough a great many difficult problems others confront 
It which are not j ct solv ed and notmtlistanding the liberal oornpensation 
received from the city the stockholders claim to Iiave had no return 
in duidentls Purtlicr considi ruble mvcstnir’nts m machinery are 
immecliately npcc-".ary and the replacement account must be bimlpn«oiiic 
I tbmk it doubtful if for another year or two at least its garbage con 
tract will b'' sati'factorily profitable I am assured tfiat its opcrnfic«^ 
imtlrr tlie fi\ e y ( nr contract of J89C were not 

The principal aigument advanced by the advocates of garbage 
utilization Is liasetl on tin Riintarv advantages of thn method of dis 
posing of the organic vvn“ti of n city t\lietlier these advantages ori 
more or h ss deponds up m tlie inc tliod clio cn us offering n Ktando>'‘| 
of comparison Utilization h imquestionablv bitter than ‘tipj'nig 
or dumping at aea or nllo'ving putresribh rcfusi to aecmmilato in citic3 
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Altluiti;li «»f \itnn<''»i> cn itnti n nn 

l(it!i to in'>k< tli< a(iii>i*-ioii It i« II virtliil ini( tint ivm 
nt(<tnpt >»t nn«l to tli-viniv nrlm.* ll^ tin n •< 
till u-i of n mil I I mill i^lit < f niM il fu I an'l tin « n imtor 
or Mconilir^ fin in iiii int<f.ral jurt of «\ir\ «n«iutor\ \«l 
d(\iM-<l for <I< iliiu "itli 

1 ig H n If ii}.itit(iinil HH linn < f till Dixon rriniitiri 
ft rciir{*^<iitftti>( Aifiirii Itwill Ih nlnirMil llml not onh 

art two coal fin H pro>i(l«] oin nt tin mil of tin innuulcHtmt in^ 
chftinlKr ami tlic nthir iinmctlntiU iinclt mi alh ftt tin « nil of 
the exapomtin)' ihuiiilKr hut in nihhlmn ft thiril fin , i ohi fed 
iH amngid at till (Iiiiiiimj Imsi 

Now thosewho an intinmti with tin mmpiHitionof nfiiic m 
the South of I upland in iiiidHiiiiiiin r art will ftwan that «uch 
refuse is m the nnm paring,! pun mid nimpli , 3 ot m npif o of this 
no eecondaryfire or fuel is iisid and m Huminer, as m winftr power 
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REFUSE DISPOSAL AND POWER PRODUCTION 


IS supplied for tlie various municipal purposes herein discussed 
This cannot be disputed Day by daj' the work goes on, and 
there are several examples, notably’ sewage works, where no 
other fuel but refuse has boon used since the destructor was 
erected 

Notwithstanding the use of caal, coke, or other fuel in con- 
nection with American crematories, complaints concerning 
nuisance are frequent It is true that within the past two or 
three years complaints hav’e been less frequent, but possibly 



Fic 02 The Dixos CREM\Tonr 


this may be attributed either to the use of a larger proportion of 
added fuel, or increased vigilance Certainly there has been 
no drastic improvement in design, or indeed any inipro\ cmciit 
which would tend toward the avoidance of nuisance, unless 
a good proportion of added or secondary fuel bo iwcd. 

Owing to serious complaints of nuisance at Trenton, NJ-. 
where a crematory of the “ D.vvis ” tyTM* is installed, a consiihing 
eiipinecr was engaged to investigate and report to tlie citj 
nutbnrities — firslhj, as to the nature and ovtcnt of the trouble, 
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IS supplied for the various municipal purposes licrein discussed 
This cannot be disputed Daj daj the uork goes on and 
there are ^e^enl examples, notably seunge uorks uhere no 
other fuel but refuse has been iisctl since the destructor was 
erected 

Notuithstandjng the use of coal coke, or other fuel in con 
nection uith American crematones, complaints concerning 
nuisance are frequent It is true that uitbin the past tuo or 
three ^ca^s complaints lia\e been less frequent but possibly 



this may bo attributed either to the nso of a larger proportion o 
added fuel or increased Mgilance Certainly there has been 
no drastic impro\cmcnt in design or indeed any improvement 
which would tend toward the avoidance of nuis'ince, unlo''’ 
a good proportion of added or secondary fuel bo used 

Owing to senqus complaints of nuisance at Trenton N I 
where a crematory of tlie ** Davis ” tyqio is installed a consulting 
( ngineoi was cngigod to investigate and report to the city 
authorities — firstly, as to the nature and extent of the troiil le. 
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uFrr''r DL^rnrcToiN \rpo\i) 

nncl ffcondly to mnkp «iuph trcnmmrn i« r r* » f-" 

to ifripro^c tijp jnsfilhtjon 

Comphmt‘»hn\r l*rrn mnlpronrrniinzlfif t ^rf j«* irr -i 

thechunncN and it w os nUo lint r«ripm^»jnrls« livl 1-^ 

rc<!poa«iblc for fin^ m tlir iinm«inl<* n'*i?ld>ntirlif»<vl t ! Ih'' « ''V* 
As tlip result of ni\e»lipition it mis cl<irh prtiVf^l lint '[nrV* 
were (li'-eli'irpeil from the ehimn<\ fliid lint tlir’\ rw-ri*! mlh 
tn> elled ft di't'vnee of 1 'it to 2 «ki fret from the r!umne\ 

Tiic mstilKtion ftt Irenlon foiiipn*es |«o * l)i\i«*’ rrr 
matoncs each eonsistinc of a comhiislinn clntnl*er. n dramc 
clnmbor (ln\ing nii cvnjiorfttinK pan Ivneatli) ftndnNo^ecotidara 
fire grates Tlie «orks ore mtiiafnl in ft tliickiv popiifntisl 
neighbourhood llie rhiititiej is !20 feel in height, fttul is 
appraached ba a Komeuliat conlraelid mam flue m ailiieh n 
arranged ft set of screens to intircept dust i*nrheles 

PresumaU} the Trenton plant inaj l>e considerrsl m ft nio<lern 
PTample if this be so tin n it must l*endmitle»l that much rrmams 
to be done \Micn it becomes nwssarj to inf< rrrptdiist b) meaas 
of screens ft serious Mcakness in tin <h*sign is nt onee manifist 
As the result of the inve-^tigalion n-rommi ndatinns • Mere made 
mIhcIi if adopted Mould cirtninly t/nd to (nsuri satisfnclorj 
MOfking thereafter and it n mt^risting to olfSfrvi that thi'afiri* 
ous recommendations mad' nri sii'h ni v/tiu\ii !»/ made h) a 
competent engineer having rf d»sfrmfor Mork. (Iius 

at once empliasirmg th' /.f fh' vi'v/s by 

such authorities fts ^fr Kud'dph ff'-ring and (U U.ut I Mor*" 

Someditftils (fnUM 'arri'doid ivdli ff' 'frtfilon fi, (»d(i- 
tion are here giviri — 


1‘rsciTs or Ocf-MTirw ff’rffr ( Afm/r At Uf 

\ T Foi Oir Wrrtt Sttt^f 1 U fV/' it (ft 

l-t'ft ( ! 


lot^l jnrln/ ) iif/^4 
C.arhni. In/rr/ J rU/ 

( yif imr I f/ii tr 1/ (/ft 
( XlltIM /' o / i 

lohl ffil Vf I 

» H If I ' At, / 

If) 1 !nr in'/ ) ¥f 


i ‘ 

i, 
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REFUSE DISPOSAL AND POWER PRODUCTION 


Coal used -per day 
Garbage burned per ton of coal 
Approximate a\ erage time of operation per day 
Fquivalent number of days of 24 hours 
Eqm% alent garbage burnetl per sq ft grate area per 
day of 24 lioura 

Equivalent amount of garbage burned per rrll of 
23 sq ft per day of 24 hours 
Estimated total weigl t of clml cr ftom garbage and 
coal gratea 

Estimated weight of asl es from ashpits 
Percentage of ashes and chnker to garbage burned 
Range of temperature of gases m chimney 
Percentage of moisture in garbage 
Corresponding water evaporated daily in furnaces 
Quantity of coal required j er day to evaporatetli s 
water on abas s of 101b ofwaterperlb of coal 


2 3 tons 
13 8 

14 hours 
3 5 day s 

1 080 lb 

13 3 tons 

14 
3 

9 1 per cent 

600-1 000° F 

81 per cent 
25 5 tons 


Reduction \ Destruction 

As already observed, the former system only provides for the 
disposal of a comparatively small portion of a city s waste To 
render such a system of disposal workable it devolves upon the 
householder to keep the various classes of •« aste distmct and m 
the collection of the waste separate collections are demanded 
because the bulk of the total waste has to be disposed of otherwise 
by the authorities Fig 03 illustrates the sorting of refuse 
at Boston where a crematory of the Morse Boulger type has 
also been erected 

The general average composition of the refuse of an American 
city would seem to conclusively show that sufficient material 
of good calorific value is collected to readily destroy the objec 
tionable portion of the refuse always providing of course tint the 
uiole be burned m an efficient destructor 

The refuse of an average Amencan city is of tlie follouing 
composition — 

By wciglit By volin*? 
rarbngo 13 | er cci t 18 I pr cent 

\sl es 80 f7 

Rubb sli 7 2 

100 100 
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nr.rusi: nnsTRucrons abrovd 


Onlmin kitchen pirlnpo oi>pro\inntc!y of — 

n> Moitiit 

nml \iT;rint 1 nintt^r 20 jx-t r*nt 

\\ •• •• 

Uut))ii-‘li rniH rnpi «fr 7 . .. 

100 „ 

It liii licon C'tinntcil tint in o cit\ ^nch ns Xcw York, no 
less tlnn 20 per cent of rceo\ernl»le coil is contninwl in the 



Fio 03 Bostov nrrosE Di^ros^L Worm Sobtino Room 


ashes collected from private liouscs and apartment houses 
Tins being so, then it is a very strong argument in fa\our of 
the erection of destructors , such materiil would be found of im- 
mense value not only for effectually cremating the organic and 
objectionable waste, butm providing an immense amount of power 
for \anous municipal purposes 

According to the late Colonel G R Waring, jun , ‘ “ city gar- 
bage from kitchens and markets consists of about 7 per cent of 

• See Peport on the Final Di^potilion of the of !\’eu> I ork Bj 

George E, ^VarIng, jun , Commissioner, 1896 





REFUSE DISPOSAL AND POWER PRODUCTION 


rubbish — cans, bottles, rags, etc , 70 per cent water, 3 per cent 
grease, and 20 per cent of a mixture of animal and vegetable 
matter of a drj character 

“ To cook the rav garbage and separate it into the four sub- 
stances (i e ) rubbish, water, grease, and fertilizer material, is tlie 
object of all garbage reduction or utilization sj stems 

“The rubbish has scarcclj enougli value torepaj its separa 
tion and the v ater has none at all To get rid of these two sub 
stances averaging 77 per cent of the n hole, is the expensive part 
of anj reduction process ” 

It IS be 3 ond dispute tliat the cost per ton dealt vith bj a 
reduction system is a erj high, so high indeed that taking every 
factor into account it may be submitted that it would be possible 
for an average community to dispose of the ivhoh of its waste 
for very little extra per ton than has been clieerfully paid for the 
disposal of a portion onl} 

In order to arnve at a basis for fair comparison, one must 
take into account the whole of the capital and standing charges 
for a reduction plant, not forgettmg the depreciation, Mhich mu«t 
ever be a very serious item, because we are comparing the cost 
nith that of a system winch deals anth the vJioh of the waste 

Tlie assets must of course be allowed for, but it may be ob- 
served in this connection that such assets have up to the present 
not shown themselves to bo of equal value to the assets from a 
modem destructor plant 

The costs in connection with a reduction plant usually cover 
the collection and transportation of the garbage, and it is but fair 
to point out thata modern destructor can be erected on a central 
site, such a site as ensures tlio niimmum cost for collection, 
while on the other hand the reduction w orks cannot imtier any 
circumstances be erected witlim a city, and for purposes of 
argument we may therefore assume that the collection costs 
w oiild be doubled 

Further, all mailable figures clearly ahow that eieiia first- 
class modern destructor, complete with steam boilers, can be 
erected for less money than a reduction works for a city of 
similar size, while in the case of the former the uhole of tlic 
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“i^stem Separitt coUection of the ^vastc and sortiiij, «ouW 
cease entirely, and destruction bj fire ^joidd speedily become 
as popular as is the case m tlus country 

As already indicated the commercial aspect has counted for 
much m the development of reduction and it mvy he fairl} 
assumed that the commercial aspect of destruction once demon 
strated would appeal strongly to a people possessing no mean 
utilitarian record 

To the British student of the subject it must be obvious 
that the power aspect of refuse disposal alone is likely to induce 
a commercial people to abandon that fatsser faire attitude con 
cernmg their filth which is the most serious stumbling block 
to sanitary progress 



'Mo>treal — P oionvTioN 207 516 

The refuse of the W cstem dishict of this important Camul in 
city IS destroy ed in a destructor or incinerator of the TUacleru 
ty'jic Fig 94 IS a cross section of the Uiackcray destructor as 
orecteil in Afoiitn il It will he obsened that in design it h 
aery similar to tl e original Iiycr di tructor liieln cells 
are proiided armiigid bitk to lad eieli cell baling a grate 
ana of 72 sfiiian hot 

Iht cliinincy A 17i> fcit m height and a fumo cremator 
\ 3oO 


iinriM: DiMiuvions AimoAi) 


Itccn crecttnl nl the cliinim\ Ii-im NnttinJ elmti^ht oiil} !<« now 
ti'cd Tun iinl htcim jet Iilemer ilniifilil hn\c holh hii n 
tnc^l and nbindone^l \ hte iin lieMler wliieli «as nrij'iinll^ net 
at the chinmc} end eif the mnin flue li'is been rernnvtd 

lilt elotnictor ^^a^ ereetoel >n iS9l at a te)st of mid 

has hoon in constant eipe ration iMf miicc During the* jear MH)l 
lJ,C5t) tons of refuse was d<str«\f<l at a cost of $12,778, 
equal to about 9 IJ cents jkf ton of nftist destroy cel 


\n eL\sis »(j 
kltllKIl WAstl 

l-rtper 

Till tnns b tel 

e te 


Hulhiiiolo 1((f 


0» MoVTIll AI-« 
\\iht<r 


lln high jiertenl igt of ashes muinte r is of course due to the 
low tcunierxture the lemcst lcmiH.rature in the winter being 
given as 25“ T and the highest bummer Icmiieraturo 01“r 
m the bhide 

The author is indchted to Dr tizcir Pelletier, of Slontreal, 
for the foregoing information concerning the disposal of the 
refuse of that city 


SOUTH AtlCRICA. 

Belli \ 

About a year since this municip elity ekeidcd to erect three 
destructors to the design of Mr Price Abell, a British engineer 


Buenos Ayufs (Argentine) 

A small experimentary destructor was erected by JItssrs 
Baker about two years since 


GEORCLToevN (British Guiana) 

A small destructor of the Fryer type xvas erected here 
several years since 


» Anal^-bis made bj Mr J E Dort 'Municipal Sanitar> Engineer 

351 



REFUSE DISPOSAL AND POWER PRODUCTION 
Manaos (State of Amazonas) 

A tbrcc-cell Colwell destrnctor was erected here by Messrs 
Baker m 1901 , two Hornsby water tube boilers w ere provided, 
these being set between the cells 

Para (Brazil) 

Some twelve years ago a small destructor of the Fryer 
type was erected here, followed a few years later by a Horsfall 
destructor of the top fed type 



'10 Oj riCK'«*llBLI-0 Dl STIlUtTOH ^1L\\ OP CELLS 


\ Per> \mbuco (Brazil) 

A four-ceri IIor*-fAll destructor of tlie back fed typo w.'S 
ircctcd boro iiXlSOO One imdtitidndnr boiler, 10 ft. I>y •' ft • 
is provided, nneX tins siipjiliis str.ini for the sto.im j(t bloinrs 
and also for drivMig a mortar mill The (liiimicy is (tO fttt m 
height, and nlKiutYJti tons of rtftisc is distroyed per 21 hours 
Fig. 95 IS IV front \Vw of tlio cells. 
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uiirusi: DUSTuucroius aiikoai) 

Pki’.u. 

Wliilc a fe)\ cities on the ca«lcrii n'ahoanl of South America 
ha\c acloptetl imKlcrn <lestructors, the lirnt-lionounsl j*T,Htcnj of 
tipping, perhaps in its most ohjcclhmahle form, is i<ttll practi«e<l 
in many large cities on tlie coist According to a recent 
report from the capital city of IVni, one refu-e tip known as 
“ Tajamar” is htill being addtHl to day b^ da^. alllioiigli it has 
been in existence c\cr nince Lima was founded 

As tlie city was fonndwl in the “Tajaiimr” lip will 

probably rank ns the oldest deposit of its kind, and it fumisbes 
striking e\idence of that apath> and disregard of Miiitntion 
'\hicli is a feature of most countries administered by Spaniards 
or those of Spanish dc^ccnt 

One of two brief extracts from the report already alluded to 
\m 11 doubtlc&a be of interest— 

Parte 11 — Vcslrucaon tie lu Dii>uru — lUfirriii^ to tlit injaiimr" 
tij), the writer ri.innrk:j It is aittialisl m the nv«.r bedt and now riai.lii.d 
a licight in places oi (roiii IS tu J'J mctri'< . * 

Ucfirnng to anotlier tip, kiiowii as the .Martiiii.tt(.. wc arc told-> 
“I noticiil hcstral persons at tins tip who wiro sorting tlio rtfiisc, and 
1 btliCNo that p<.-o|i1c skip tlurc ot niglit Tki. gnat ubjis.ttuh to tliu 
practice ts tliat these peupk imx witli the rest of llie inhabitants in tho 
strexts, and arc liable to traiisiml aii> disease tliat tluy may huvo con 
trueted at these dust iiiaps 1 corLsuler tliat all nfitse heaps sliould 

bo surrounded by a fence, sei as (w prevent access tu tlieiii b> tho pubhe 
. . . Alongsido of tho Jluspiinl tie Muyo there is a |)ioee of wnsto 
ground on vvhieli loads of street sweepings unel otliei itfuse ts di posited, 
also several dead unuiials , tins is u must ubjeetionablo praetieo in such 
close proxmuty to an lio'pital 

Such IS the report of a British enguitei tontejmiig the refuso 
disposal of a city now having a population of ovei 200, OUO, and 
one of the fintst South American cities 

CONTINENTAL PaAClTCE. 

Continental practice is, jicrhaps, of greater interest to tho 
student, emphasizing as it does the excellence of the British 
destructor, and clearly showing that our British practice can 
only bo emulated by the adoption of British destructors 
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EEFISE DISPOSAL XKD POTOR PRODUC^IO^ 


Destructors of Continent'll design }nie been but fcM m 
number nnd tlicir record is not i s'ltisfictory one As in Amenci 
so on the Continent the problem has ne%cr been approached a^ 
a problem and consequenth it remains a problem Such 
British mstallatioii'j as ha\e been erected and mIucIi are here 
brieflj recorded haae on the nliole been aerj satisfactorj 

The avretched practice of tipping refuse so common in this 
country IS in a ogue all oi er Europe That it is not so sererel} 
condemned in manj Continental countries b\ the medical pro- 
fession as is the case here is quite true but such indifference u 
no argument in favour of a filtlit system SiicJi lavit\ but 
senes to show how assiduously our medical officers of health 
attend to their primary dut\ — the preservation of the health of 
a communitN 

Sorting and utilization is e\tcnsi\ely practised in Continental 
cities According to some report* it pos&cssts economic 
advantages under tlic pttulnr existing condition? but bi no 
stretch of tlie^migiiution can such a sastem be called sanitary 
In this countn «oinc of the strongest opponents of all systems 
of sorting ind utilizuion are found among our medical officers 
of health and such sy stems w Inch li la e never been popular Jicre 
art now almost cntirch di«canlcd and it is quite certain that a 
rcMvil Is impossible 

^Mlcn our Continent il mi^-hbours in pett elestructors m 
tills countre as freqiuntU Injijuns tliiir me estij^atious arc of 
the must SI irchiiip and thorough ch iracter 1 he author has been 
miprcsstd many times by tlie determination of the foreign 
\ isitor to stt all tbit is to be smi md to so sn th it lie under 
stands ticarU 

Clt e m\c tigation in a destructor building often in\ohc 
much jicrsuii il di conifurt but our foreign \ isitor is not daunteif 
lie ajqiiars ciiiitc willin^ if nects »r\ to rum a suit of clothe^ 
ntlur til 111 gitlitr a nun liize notion eoncirnmg soiiiethniii 
winch imy not be epiite thar to liitii 

The copious noten tahin the mttn e interest shown and tiic 
discomfort endured all stand out in slnrj) contrast wlicn com 
pirta! with the wi it eif the nxeragi British touiicillor, who too 
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oflcu likc>> to «taml at a \or^\ considcraljlc distance from that 
«hich he has come to '■ee Our British \isitor coughs when 
there is no occasion to do so, and sometimes pinclics his nose 
^\hcn looking into a cell at almost white heat He does not like 
to come too near, it is unpleasant, whereas if it were possible to 
get closer to an^ object of interest bj proceeding on all fours 
our foreign \isitor would not hesitate to do so 

Howe\er well a destructor works may be designed and 
managed, close in\cstigation of actual working conditions is 
impossible without some little personal discomfort to the lay 
MSitor It maj perhaps be granted that the atmosphere does 
not inspire searching in\cstigatioii, but the fact nevertheless 
remains that deputations are sent to micstigaU, and it gives the 
author no pleasure to remark that the example sot by many 
Continental deputations might worthily be followed by British 
deputations 

It will be obserxed that although comparatively little has 
been done on the Continent in the wa> of final and sanitary 
disposal, jet some notable cities hue shown the way, and while 
progress is slow there is every indication that disposal by fire 
will ere long be recognized as the only solution 

Brussels (Belgium) 

A destructor of the Horsfall type, comprising twenty four 
celK, top fed and arranged back to back, has recently been 
erected at the ‘ Quai de la Voine ” Four water tube boilers 
are provided, and also two centrifugal dust catchers Electric- 
allj driv en fans supply forced draught to the cells The chimney 
IS 45 metres high, having an internal diameter of 250 centi- 
metres The destructor has a capacity of 150,000 kilos per 
twentj-four hours, and the power is used for works purposes, 
including the fans already mentioned, electrical cranes for lifting 
the refu'ie on to tlic top of the cells, also for the electric bghtmg 
of the works, and the operation of a clinker utilization plant, 
including screens and crushers 

Fig 90 IS a block plan which shows the general arrangement 
of the plant at Brussels 
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RFFUSn BFSTRUcrORS ARRO \U 
FRrDEriiv‘?nunr Mumcip\ut\ (Copoiilugon) 
Denmark 

A large de-^tmctor of the Sterling tape Ins reccntlv been 
completed boiler^ of the Balicock \Vilco\ tape being pro\ ided 
m connection therewith The naailable •^teain power a»i 11 bo 
u«ed for heating and lighting purposes at a large ho'ipital in elo<!e 
proximitj to the destructor work** 

GlBR\t.TVI* 

A tw o-cell Frj cr destructor w as erected here about ten j oars 
since The height of the chimncj is 00 feet AVvont fifteen 
tons of refuse is dcstro 3 ed dail^ 

Rerun (Germany) 

A number of c\perimcnts haie been made m this citj In 
1895 a three cell Horsfall destructor was oreeted followed b) a 
two-cell Warner destructor but after exhaiistue c\porimcnts 
it w as decided not to instal further cells of cither make 

Owing to the unusual composition of Berlin refuse and the 
freedom from combustible material considerable difTiculti was 
experienced m securing a Mgorous combustion both with steam 
jet blower draught and fan draught Latterly experiments ha\ e 
been made with a furnace of German design and in so far as 
temperature and efiicient combustion u concerned i erj satis 
factors results were obtaineil it is howeior but fair to add 
that a considerable qiiantitj of coal ibist has been used to assist 
combustion 

IlaainuRO (Gernnnj) 

A tlnrtj SIX cell IIor>fall destructor was irected m ISOo 
The cells are of tlic top fwl tape and arranged back to back 
Four multitubular boilers nre set m connection wath the cells, 
supplying power for the electric lighting of the works aho tor 
operating electric cranes fans (or forced draught chnkct crushing 
and screening plant as well ns for pumping purposes The 
chimncj is 48 0 metres m height, and 2 4 metres internal 
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cljameter During tlie jeir 1900 an average of 270 28S kilos 
of refuse as destroy cd i>cr twenty four lioiirs 

"Mon vco 

A four cell Horsfall dcstriiclor was erected here in ISOS the 
cells are of the top fed tj'jje and arranged back to back One 
water tube boilei haMng 75 square metres of lieatjng surface 
s(t in connection with the cells but the steam power is u^ed 
for forced drauglit nnl> Ihe chimnc) js 35 metres m height 
and 1 JO metres internal diameter About thirty tons of refuse 
IS destroyed daih 

Pans (Pranee) 

In 1895 a small c\peiimental destructor was erected at the 
Ia\al municipal worl ships at a cost of about 25 000 francs. 
Tlu cells were of the modified Fr\cr t)pe Although fnirl> 
satisfactory results wtre obtaine<I the plant was not extcndwl 
and to da\ Pans i;» still confronted with the lefuso disposal 
problem 

7cricji (Switzerland) 

A tweUe-cell Horsfall destructor has recently 1 ein erected 
the cells are of the top fed t\pe and arranged lack to hack 
Two watci tube ho Icrs are jirovided and power is supplied for 
work.5 jiurposcs forced diaught etc This installation is icry 
similar to tliat at Rrussels. already <lescribcd and illustrated 

SOUTH AFRICA 
Durnw (Natal) 

A four cell \Aarner dc«ttnicfor was elected here in 1890 a 
further destructor h likely to be crtetcel \rry nhortly 

PvST loNpON (Natal) 

A four cell A\arner destructor was erected liore in IDOO 

BioFMFONxriN (Orange Riier Colony) 

The imiiiicipahty ha\e recently dctidcd to erect a small 
destructor of tlic Horsfall tyi>e 
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diameter During tlie jear J900 an average of 270,288 
of refuse vas destroyed per tuentj-four hours 

SIOKACO 

A four-cell Horsfall destructor was erected liere in 1S9S; the 
cells are of the top fed type and arranged back to back One 
uater tube boiler, ha\ing 75 square metres of heating surface, 
IS set in connection uith the colls, but the steam power is used 
for forced draught onlj Tlie chimne^'^ is 35 metres m licight, 
and 1 30 metres internal diameter About thirty tons of refuse 
IS destroyed daih 

Paris (France) 

In 1895 a small e\perimental destructor was erected at the 
Ja^al municipal workships at a cost of about 25,000 francs 
The cells were of the modified Fryer type Although fairl} 
satisfactory results were obtained, tlie plant was not e\tcndt‘d, 
and today Pans is still confronted with the refuse disposal 
problem 

Zurich (Switzerland) 

A tweUe-ecll Horsfall destructor 1ms recently betn erected, 
the cells aie of the top fed typo and anangod back to back 
Two water tube boilers arc proaided, and power is supplied for 
works puiposc'-, forced draught, etc This installation is tcry 
similar to that at Brussels, already described and illustrated 

SOUTH AFRICA 
Dui’Bw (Natal) 

A four coll Warner dcstnictor was erected here m 1890, a 
further destructoi is likely to be erected scry shortly 

UvsT Ix)NDON (Natal) 

A four cell Warner destructor was erected hero in 1900 

BroEaiFOSTns (Orange Ili\er Colony) 

The iiiunicijnht\ ha\e recently' clecidcd to erect a small 
destructor of the Horsfall lyjH* 
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Fio 9 J»UNMini i Dr^TBitTOR Firm t lRt>s\ ork for 4 Cells 
I '1 Me«r UlIransM pi T tupr lc« 

loii \NNj'»iu Rt (Trin-^v "vil) 

A (Ic'-tnutor <f tin Mddriiin impro\oil top fed i'^ now 
being crcctiHl m t^n-. i»t> Iht plint eomprisM t^^o four grate 
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xinit destnictors xuth regenerators for oir heating and tno 
BabcocI <1 ilcox boilers each Iiaxjng 3 9CC square feet of Jieatjng 
surface The capacity of this the first modern destructor to be 
erected m Soutli Africa is 120 tons dail 3 and it is anticipated 
that a vor\ useful amount of power anil be produced therefrom 
for \%orl s purposes 

Fig 97 IS a Men of the furnace fronts and ironwork m the 
maker s erecting shop prior to shipment 

The destructor plant will he contained within an iron building 
and a sectional steel chimney 100 feet m height and 6 feet internal 
diameter lined with firebrick throughout will be erected 

Under the Boor regime the question of refuse disposal was 
often discussed but such obstacles were ahvajs presented tint 
it was found impossible to acquire a suitable site It is interesting 
to observe that at least one jear before the conclusion of hos 
tilitics Major W A J O'Meara RC was deputed to proceed 
to this country on behalf of the municipal council to investigate 
and report to the council concerning the progress made in Croat 
Britain in final and samtarj refuse disposal The work now in 
progress is the direct outcome of Major 0 Aleara s investigations 
and the startling and rapid change from the filthy methods 
prex]mi8l> m \oguo augurs well for the future sanitary conditions 
of large South African municipalities 

AUSTRALASIA 
■^IcLBo^.n^F (Soutll) 

A twche cell rr 3 cr <fe'«tnio(or was erected hero about eleven 
jears since it is liowc\er reported that this is no longer used 

VriJior r\r fl tctoni) 

A two coll Cracl noli destructor was irerted here pome fiic 
a ears ago nmnl^ forcNjicrimcntarj purjioscs Although fix o»r 
ab)\ reported upon bj theoitj surre^or tlie installation was not 
extended I he Craokiiell dcstnictor was of Australian design 
and idthouglienpable of doing natisfaclora work the temperiturc 
obtainwl was not HufTicientl^ Ingh 
j6o 
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Too^^OO^In\ (Qiiccnsl'xnd) 

E-\rH in 1902 a t«o cell ilestniotor of Afcldrum’s impro\c(l 
Rcam'xn A. t\'pe ercct«l together with one Babcock 
and ilco^ boiler Thia destructor w as spccjallj designed for 
dcstroMug excreta this material being destroyed with refuse m 
tlie proportion of three parts of excreta to one of refuse 

The nature of the work being done b^ this destructor is 
probablj without parallel ftnj*nliere it is ncv'crtlielcss being 
successfully operated without offence although the chimney is 
but 40 feet m height 

Being specially designed for the work required c\cry possible 
provision was made for ensuring the constant exhaustion of all 
fumes through the fire Further careful pro\ision is made for 
the easy cleansing of the containing hoppers it being essential 
that notwithstanding the nature of the work the building must 
be free from offence 

S\Dvr\ (Now South Wales) 

\ si\ cell W arner dcstructoi was erected here m 1002 

AN>aMD\LF and LnciiAnoT (Sydney ^cw South 
W'ales) 

A destructor of the Mcldnim Simplex type was erected 
here in 1902 and being the fir^t of this type to be erected m the 
Antipo<les much interest was centred upon its performance The 
installation is only a small om lomprismg a two grate unit 
destructor together with a regenerator for lu itmg the air siippU 
for combustiim iiul a Corni*-!! boih r The guaranteed destroy mg 
capacity of the plant w as one ton per hour 

Pile fol)oHiii„ report of the offujil test js of interest, this 
being conducted b\ Mr W M Gordon the city sura ea or of 
Ssdney 
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VN^ANDVLE AiVD LEICHHARDT GARBAGE DESTRUCTOR 
RFronrsTOTiii Ci'n Coincilos a 4S iiocns’ Test 
CiT\ Sitr\f\or’s RironT 

I )m\c‘ tlir honour to roport that a trst hfls l)C‘Pn tnndc* of tlio 
destructor knou-nnsthe Mrldmm Siinplcx, of t«o cells rccenth elected 
for the Annandalc and Leicliliardt CouiiciK for winch purpose the Cif} 
Council supplied garbage nnd had an officer present tinoughoiit tlio trial 
Tilt work commenced at 4 pm on Tues<!a\, 28th and was completed 
at 4 p m on fhursdnj , lOtli nit 

The total amount of garbage consuimd during the 48 hours was 
00 tons 18 cut 0 qrs 14 lbs made up as follows — 

T«hs C»fs Qr L!< 

Citj Council s Garbage ST S 0 0 

\nnandale nnd Luchardt Councils 

Garbage 23 15 0 14 

This IS equal to 13 tuns 4J twt per ce'l per 24 hours 

Tlie total residue was 24 tons 4 cwt 1 qr 24 lbs (equalling about 
40 per eent of the wiiolc) made up as follows — 

Ton* C«t«. Qrs. H *• 

Clinker 20 1 I 1 

Wies 3 II 0 JO 

The total cost of burning was £4 lft« or Is fijd per ton Cnre 
was taken that as noarl> ns |*ossible the same class of gnrbngi was eent 
to this destructor na to the I’crfettus at Moore Pari m 7 first loads 
at night carl) morning ser\ ice nnd tinderefust and no complaints were 
receiN «l 

The garbage from Annandnle nnd I eiclihnrdt was not good (espicmll> 
the latter) as it coutainni a large iXTcentagt of dust burnt ashes and 
>nrd sweepings The loading on the 29lli and 30th was ^erj wet owing 
to the heas^j rain and more difficult to burn More partitularlj tloes 
tliLS nppU to the garbage cromejed bj the Annandalc and I eiclihardt 
carts w Inch are unc o% en d 

A finture of the ih*strHrtor is tiint the garbage is all shin II <1 
tlirongb the furnace doors and nllliough 1 was at first not faioiirnl'h 
impressed with the idea I am now eon\mcx<l nflri di inniistratKin tint 
It IS n marked iiiipro\pinent iijion tlie dumping m of largi quaiitine* 
Ihrough lioi'iiors om r the furnaris 

Strain IS usetl for th« forced draught nnd the loniperature is \cri 
great and after experience with the 1‘inhoe nnd I’crfe'etii- 1 am 
KiiiMiui d that a iiiueh higher de gree of he at is ohtainesl m the Siiiiph ' 

Tlure is no eliOieiilti in keeping up atinin as after the start, tli 
atenin iu\ir Blinwexl less than tfi Ihs , niiel reaelieel ivs high as 80 lbs 

Tin deatruetor is worknl with lwe> men iii tlirc' hIiiRs of 8 hours 


Rnrusn dhstructors abroad 

cacl) andonh two men ont of thpsi\ mmemplojotllind had nnj prcMOiii 
oKpononcp in tho work 

Tiic rate of wapos paid n 8« por dicin and consequcntlj tlie coat 
H greater tlinn it ahonhl lie n-i— 

T}ie co->t per ton (wagfM at Ra per dicm) h Is GJ</ 

While , , , „ 7« Mould 1ir> Is -IJd 

The whole of the residue was kept separate and unfortunatclj , 
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3 (MW SOI Til Wales) DrsTBCCToa i\ Cocrse or 
Eartwios 


was saturateil with ram Therefore tlie trial ma\ be said to be a «e\ ere 
one inasmuch ns the garhap. was wet and the weight of residue increased 
Ujon examination of Ihi residue tli re can be little doubt about 
the completeness of the destnielion anil nllhoiigh exreption might ]< 
taken to the tlmker I am eonMneeil that with the amount of dust and 
carthj matter it would h. imixwsiblo to proiluce a much lief ter clinkor 
Dunne the trial the destructor was inspected bj Dr Ashburton 
Tlimnpson and the Medical Onieer of Health for 11 e Metro|>oUs the latter 
of whom IS making a complete report to the Board of Health 

I am of opinion that the trial was in e\ei^ wat a most aati. faetorj 
one and the r<-siilts will no d id t lie gratifiing to the two suburban 
Cmneils who are to h congratiiUI«l upon their oomhincl enorts to 
CO] e witli the destniction of gorliago bj fire 



IlT:rUST] PTS?0«?AL AND POWPR PRODUCTION 

Ilm\pto p\prr‘’‘? inj tlmnln loMr , Council Clerk of \nnnii 

(Inlo for Jii^ rcftdj nnd Mtlliit); Assistance 

I }m\ctlir' honour tobc Sir, 

\ our obwhent ser\ nnt 

JI GonnoN, 

Citj Snnc\or 

PS — Tho cost of uciRbinR nnd unpes of Councils officers Mill he 
olmrRcd to tlio romluncil t ounrils nn nccocint of uliicli Mill be forunnlcil 

Fig 08 IS nn external \icu of the uorks, {luring course of 
erection 

CuRisTCHuncii (New Zealand) 

A (lostructor nns erectetl hero in 1901, comprising four 
cells of Meldrum’s improved Beaman A Dens tj'pe, and tuo 
Babcock &, Wilcox boilers tins being the first modern Ingli 
temperature destructor erected m the Antipodes It nas not 
onticipated that nnj serious amount of power would be obtained 
from Ntw Zealand refuse hut m ordei to determine e\actU 
what power was a^nllabIo exhanstivo tests were made over 
extended periods with \crj satisfactory resulls 

After thus {lemonstrating the possibilities of the destructor 
for power production tlic Council decided to instal tlie following 
ileetrical plant for public nnd priaate lighting — 

Two ^^\e^ Paxman liigh spml three crank compound con 
(lonsmg engines and two Westinghousc 100 kw 2')0aolt eoin 
pound wniiiul D C i ngine tyjie multipolar generators 

Sltam IS bupjihod to the engines at a jircssurt of ir*0 pounds 
to tin square inch Tlie engines an mounted on extendi <I iuse 
plates nnd tlireet enuphd to the genenitors It uns not nntin 
patid 1)\ the destruetor makers that suflieiint power would 1" 
obtaimd from the refuse to warrant hucIi a eomlunatinn and 
sueli a cast ns this but serves to hIiow tlint tin iiroduetion of 
jiowtr from refii'-e is not bkeh to be confined to Britnin 

WrrriNOTOx (New Zealand) 

A Hix eill Frver distnictnr was erected severnl venrs ago 
llu ConiHi! now have iindir lonsiih ration scMral Hclieines for 
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a modern destructor ind power phut and it is liktl> tint a 
large new plant w ill be erected m the near future 

INDIA 

Calcuttv 

A four cell Horsfall destructor was erected lore in 1891 
len jears later the municipality issued a specification imiting 
schemes and tenders from British destructor makers but the 
conditions embodied in the specification were such as to elicit but 
little response from destructor makers m this country It was 
e\entually arranged to make a trial of the Baker destructor 
but as the installation has only recently been completed no 
information is yet available 

Bomba\ 

An expenmentarj destructor was erected some f\e jears 
since by Messrs Garlick ^ Cliristcn on of this cit^ but the mstal 
lation was not extended The authorities decided to reclaim 
Rome low Ijing land at Coorla and Dcanur on the Great Indian 
Peninsular Railwaj where the refuse or Kulclra of Bombay ib 
now tal on bj rail at gaat oxpcm>c to tlie municipality 

K.aR.acm 

\ bi\ cdl Uarncr destructor has been erected in this cit^ 

M\OR\b 

A twche’-eell burner destructor w is erected lure seatral 
jiirs since and more recently a small destruetor of tlie liar 
rington tjpc 


I HE i\li 1 Abl 

biNouoKL (btraits bcttlements) 

Jwo di tructors ha\e been ereetexl here b^ rs G irlick i. 
Clin ten on of Bombij a four ccU plant at Jalan Besir and two 
cells at lanjong I’agar 


^ 360 



BEFUSE DISPOSAL AND POWER PRODUCTION 


Sn^KGiiAi (Clmia) 

At present the A\holc of the refuse is removed by vater, the 
bulk of the material being used for manunal purposes 

It IS, ho^\evcr, anticipated tliafc destructors amII be installed 
vithin the next few j ears, and m view of this the following table, 
show mg the component parts of Slianghai refuse for a w hole j ear 
will doubtless be of interest (see page 367). 
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Chapter XX 

CO^CLUDIXG KE^LVRKS 
The DEsTRtcron Cidmnev 


W ITH the introduction of forced draught and high tem- 
perature uorUng It «as at once e\idcnt that high 
chimnejk- would not be required becau-e the U'C of 

nrtifitinf draught under the grates would permit of high rates of 
combustion being ixachwl and seeondh, because the gn'at 
increase in the combustion temperature ensured the dischirge of 
inofftnsne gases from the ihinimw 

Xecdlc's to add the highest chimneys ever erected could not 
effect the same result as has bet'ii protluct'd b} means of the fan 
or steim jet blower and it is no cvnggeration to stale that undit 
modtrn conditions a high chiuinex is a waste of nionev To erect 
a high chimnej in coiuicctioii with a good modern destnu-tor is 
superfluous Owing to the unnecissanh high \elocit^ of the 
g\sis with suth chimiuw s tbtre is n constant danger of diseharging 
dust, and so m mam cases where the I t\uuiit iii'i'ts iijkiii n high 
chiinnej being erictctl, he docs his lt\el best to protluce tint Mf) 
mtisanco wluth Ik is most nnikioiis to n\ojd 

Fifteen ^ ears ago w hen the iisc of liigli Lhimm.^ s w us strongly 


ad\oca(t'd,niiisinti. was fretjunit, and full^ as imith aniui>aiici 
was taused tlun li\ the di'tlnrgc of dU't as by the eiuission of 
ofTtusue gisfs Vv high (.himne^ was at that time mti*s?ar3 for 
puri>osis, of draujyit jirothictioii, now aiiijilt drauglit is bccurcd 
indiptndcnth of wie clumm\ Offensive gi'W wire then rightly 
dischirgcd at a Aigh altitude, now untier high tt injierature 
conUitioas offtnsivt ga-es are not Iibcratwl into the atmoj'horc 
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CONCLUDING REMARKS 

The high \clocity necc«‘«'iry under the old conditions is nou 
no longer required ; actual e\|>enenee lins dictated the necessity 
for ensuring a low \clocity, both in the flues and the cliimncy, 
and it has been demonstratcel again and again that under modern 
conditions low chinmei's cau be used, being absolutely \oid of 
offence either from escaping fumes or dust 

In modern practice it is found that a chimney of reasonable 
height having ample area fulfils all requirements, and many such 
cliimnc} s have been erected amid such siirroundings as permit of 
no nuisance Mhatc\er 

The reader Mill ha\e not«l in the tabulated information that 
in the ca'^c of some few towns high chimneys ha\e been erected 
within recent jears In most cases the explanation will be found 
in the fact that coal fired boilers aa* abo m use For instance, 
at a combined destructor and eltclricit> works this is so, and 
it should not be forgotten that at a w orks of this kind tlio chimney 
has to be built of sufficient capacity to admit of additional coal 
fired boilers being installed as required o\ er a number of j ears 
In other cases sentimental reason-* explain why a high 
chimney was erected, and, as already <>b«er\cd, iiniiy of those 
w ho ha\ e clamoured for the high cliimne> w ill 3 et be disillusioned 
when they notice the presence of <lust 

It IS unncces-^arj to further discuss the chimney question bore, 
the low chimney has been be\crcl;y tested ami has not been found 
wanting Ithasconieto hta^,nnd in itself it furnishes most con- 
clu«ue cMdence as to the excelKiice of the modern destructor 

TllL RfcTL.XTlOX OF DUSX 

As the result of a month’s test at Nelson, Mr J A Prie&tJej’ 
was able to show that thi weight of the dust jircKliicwI amounts 
to no Ic'-s than 5 per cent 1*3 weight of the actual quantit3' of 
refuse chargetl into the de&tnittor cell, and it ma3’ be assumed 
that this IS a fair uM-ragi* 

Being de-iroiis of astcrtaining ixacll3 where the dust had been 
deposited and wint proportions of the total quantit3' had been 
deposited at certain points, the de-tructor was cooled down at 
the end of a month’s continuous nm, the dust then being carefuU3* 
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remo\ed and ■weighed The result is seen in the following 
Statement- 

Tons cwt (jr 


Fused dust from eombustioi chainlKi 17 11 d 

Fused d ist from bridjjC and roof of furiuiLi 3 13 2 

Dast from centre flues of toler 0 7 1 

Dust from under boiler le flame bed 1 12 3 

Dust from side flues of boiler 0 10 3 

Diist from pit under regenerator I 13 

Dust from mam flue o 13 0 

Total 30 10 0 


These hgures are of more than passing inteust to tlic student 
clearly showing a'l they do exactly where the dust was deposited 
At Nelson the combustion chamber is placed at rtoht angles to 
the coll as seen in fig 24 and it should bo observed that the pro 
poition of dust removed from the cells and combustion chamber 
amounted to rather more than two thirds of tlie total quantity 
It should also bo noted that this proportion was fuatd This is> 
an important point dust wall onl^ thus fuse b\ exposure to 
constant high temperature and fused dust is immovable, i e all 
dust deposited m such a position that it fuses cannot then travel 
further 

Ordinary dry dust accumulating at any point is constant!} 
disturl cd bj the current of the gases hut once fu&c the accumu 
lation and it Incomes sfadonaiy llic Ingt projioition of du't 
dcjiositcd in the combustion chamber fiirtlicr serves to con 
clusivclj prove the cfiitiuic} of the tombustion thiiiihcr as ii 
dust cUclur 

AsMiming tluit no cunihnstionclianihcr v\cu jjrovidtd it must 
be obvious that a verj large jiroportion of tlit du«t would lo 
difiositcd in the ctntic fhits mdc flues and llanu bed of tlu. boihr 
tilt- niLvit vbli i fTcct niU'.t bo that the hi vting hurf tit of (lit boiler 
would bo covered and ni flic result tlio htiam riisitig iflicituc} 
of tlio plant vtoidd bo seriously rtductd 

It must bt adimttid tint it is of gn it importance to ttcim 
the deposit of the bulk ( f tlio dust between the tells and tiic 
boiler, nnd not onl} for ensuring tlu clbciont w orkiiip of till 
boiler 'Ibtro is another nnd a powerful reason viby tlio dejxftd 
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of du-it ^l^ould bi dtfijuteh •j^.ured it an cirf} stige in Us tri> e! 
to do ■’O la to limit the risk A cortiiii amount of dust must be 
produced if tuo thirds of the total quantit;^ can be tripped 
immediately upon leai mg tJie cell tlic balance to be deposited is 
not 1 serious quantity and it has along nay to travel before it 
cm possibly escajie 

In the foregoing statrment it mil heob'scrred that only a aery 
t-mall proportion of the dost «as deposited m the internal and 
external flues of the boiler and further tint over one ton of dust 
was deposited in the }>il under tht regentrator tins is so far 
satisfactory betau c only acomparatiacly small quantity remains 
for deposition in the «uam flue beyond 

Every system nith which a combustion chamber is provided 
next to the cell offers a primary location for dust and it is impos 
sible to over intimate the importance of this It should however, 
bt, borne m mmd that the position of tlic tombustion chamber 
jn relation to the cell or ccll» is a factor of importance m so far 
as the tfficiency of the combustion chamber is concerned 

It la scarcily m.ces'^ary to add that every destructor scheme 
should includL dcfinitt mnn» for securing tin. deposit of dust 
and as already observed tin utrher the dust is depo*'ited the 
bettor Under no eircunutanccs may du t be pernuttial to 
^^c^pt from the cluumey However sitiMictory a dei>tructor 
liny be in other ri'jpecta any di chargi of du t la bufiicieiitly 
gencuH to w irriiit the dcstruct«ir being eli'-'^nl ns a failua 

It has ivln. uh bian iioiiitid out that a low velocity of trivcl 
of thcgvHv in tin ihiinney j-> a dt'^idtritum thia low velocity of 
travel H nKo of importance in the flui's end to eiiNurt the game 
the flue^ must be of ample am So much can be done m this 
pimple way towanKen uni^ the dejK) it of dust that the method 
Ins bian tiruuxl the common gen e method ’ 

l)u->l trips in the fhu*s hue been freatuiiitlv Intsl hut they 
an not oflm ii'cd m nmdem practice Me nnv dilmt modem 
imthcxK ns foliouf* tlw comiui lion tluniilHr. which 

eaaswn.*s the e vrhe't po* ihle <Ui>o>it of dust and '-e'condly , dust 
cilchers or gjK-enl dii t (ollection cliamhcrb arransed at the 
cUiinucy end of tlie mam flue 
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Ihat the tluht catchers and eoUeetjon chambers secure the 
deposit of dust will not be questioned, they are eflectise, and 
they answer the purpose for which they are erected It must 
howeaer be remembered that a large proportion of dust must be 
deposited on Uie desttuclot aide of the dust catcher— that w m 
the boiler ftucs and mam flue This, as already obsciacd is 
aaoided with the eatlj dust catcher — the combustion cliamber — 
and therefore this sjstcm of dust trapping must be the more 
efficient of the two 

The position of Horsfall’s centrifugal dust catcher is )llu> 
trated m fig 87 It has been highly successful in arresting 
dust and has been c'iteiisiaely adopted but owing to its position 
it must be defined as a /tifc du»t catcher, being usually placed 
near to the ohimnc> 

This (lust catcher consists of an outer annular chamber and 
an inner well Ihc gases enter the outer chamber and swirl 
rapidly round it thereby throwing off the «uspended dust against 
the outer wall The exit from the annular chamber is in the 
upper part leading into the mmr chamber or well Hero th© 
gases have to pass downwards and an outlet is provided near fl»o 
bottom leading to the cUunnc\ Cleaning doors arc proiided 
for remoMng the dost which accumulates in the pockets formed 
at tht bottom of each chamber 

As remarked already, the cscajMJ of dust from the chimney 
must be SataV to the record of any dctittvictor, no matter how 
satisfactory the plant may lie in other respects But it will bo 
obseracd that in the cise of a well designed installation the d»^ 
charge of dust can be absoluttly presented 

AvTOMVliC CHfcCKINU ACCESSOHIFS 

In the cast of a combinid works it is advisable that evcr> 
jiovsible cbeck should be introduced with a view to maintaining 
the cfTieicncy of the destructor Constant tests shoiiUi be under 
taken for the piirpo-'C of ascertaining how the temperature 
maintained under normal woriung conditions, the data 
obtained will bo found useful for determining the range of 
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niicUintinn, niid liaMni; riMltirt'il tlit^ to t!ii ininiiiuiin it >t|ioiil<I 
not In nllowtnl to «(rMin<il\ \nn 

Suing tint «n niiKli (U|Kti<l’4 upon tin t( n)|u niton tliu u a 
niattirof inorh impnrtnnrt iu\(rtlHlu<'< hot littli In'* \(t huii 
(I<»i< HI thn (Iinction 

'llu tiio]Mraton diacratm Inrun r< [irmlorul mn olitntnul 
Mitli a Callimhr’H ilirlriral nronliiig |>\roioitir and altlioogh 
tin hot du'«t rarriul in nii'ipi mion tti tin gito In'* proud 
to h( troohlu^onn l>\ '<<ttling on tin tlnrinotintir toix ut 
ur\ pati*‘fmton ru^oUxImu I u n ohtaiiuHl iijtli tliu instro 
nu nt 

Anntlnr udoahlt iui<'<-<orv wlndi hii*i liu n iin n t\tin»iul\ 
adoptui h tin <.on'«tant ini pn-<'<im ru order a nnwt oxirid 
npplnnu and ont iilinh u iiiir« to Ih lunitnn I irgili adoptui 
in tin foton 

I ur\ cliuk of tlo'< kind upon tin op* ration'* * f tin “tail moit 
Ik prinhutiu of go«K( ru*ult'* It ix tro* that tin luirking man 
pOH-* -fipi no gnat lou for nn\ muhatmal *ontnianu olmh 
" til!-* tall** " and im ilooht tin nhnih '*•« p* n l*a\ ing it>* ini[)ri ««'* 
on tin chart i* apt to Ik 4xn«|Hrating at tino'* hut it alTonh a 
ura ticc4'**an check «{K>n tin i>f tin pimt ami thi-* u 

noioon thantho'** inauthonta an < ntithal to liau 

A fort Ik r niiportant chuk i* tin pcriotlual tc -ttioc «'r nndi*M 
<if till gav 1 hr nnportanu of thi* In* aln ul\ hull fiilli di* 

I ii**ul , it h I* nI*o heen n nmrkul that mtli hot f* a iiHtall iti >n* 
hi* conchuiu jtroof hun tini* fiirnidiul that tin looihiuti »i i* 
p* rfiH t or nt am rati a* in ar j« rfi'ct a* ])o**ihl* 

During the pa*t fiii u if* Ixth m tin* uurntra ami «in tin 
( ontim nt tin prohh in of <oinhii*tniii ha* In'* n tn* kli*! in a im r« 

XI i( ntilii mntim r th m i \ i r Ih fnn nod it i* now g* m rilli n* 'V 
11171*1 tint till I (Ik II III \ ttf ( oiiiliiulion noul I' ditinninul h\ 
tin piruiitng* of ( O, (* arhon ilmaid ) m tin g i*i** 

In u nnu ti >n n ith tin coinhiixtn ii< ft o.d thi* t« "t i* Ikx i nniig 
in<r«a«mgli p< jnilir Invau** it pa\* to x** on tin In^ln-'t alt iin 
ahli (fliuimi A* it pau« auth tivil wi Mill it pai in tin (oni 
1 luln M « f rt fo«c and it xhmiM not Ik f* rgott* n that tl * n nn 
otlur n a*on* apart altogillir fn in re n*id ntion* *f finl 
t/t 
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efilcjcne^ the comlni'Jtion procesn with the destructor ‘tlioull 
he "ibove Ruspicion 

Mj closing rormrks sh'ill he Addressed to tho e A'ho h'we to 
mil e tlie choice of A destructor To such the Uithor would mike 

I few siiggotions 

It should be remembered that when destructor makers iro 
tendering for the supply and trection of a dcstiuctor each maker 

II offering his owm specialty It is not a case for compinson 
with the aid of the quantity •^iirve^or as to the relative cubic 
capacitj of tlie Cell the miinber of rods of bnekw orl or tons of 
ironwork Ihc relative value of two entirely different destructors 
cannot be ascertained m this wa^ 

Schemes and tendcis can onl> be reasonably compared after 
cartful scrutiny by one competent to analyse each scheme and 
needless to add such work should be undertaken the permanent 
ofTcial — the engineer and surveyor 

Obvious as this must be jet the energetic councillor would 
often tale upon himself the task of choosing bctv\een various 
scliemcs an I frequentlj being devoul of techneal InowUdge 
he IS to a serious extent influenced bj the price— a factor whicli 
while being of some importance verj often offers the loophole for 
the selection of an eajicrinientarj plant 

'Municipal tics Iiave no right to spend public monej on evpen 
montarj installations It is clcarlj the dutv of a municipal t> 
to mal e close invest gation and to ensure the best possible in 
vestment for the ratepajers Intliecaseof destructors it will have 
beenobseivcd bj the reader that not onij are there inanj tjq e® 
greath differing in design but tl c difference m effic encj is often 
as marked as the difference in design Again there is a verj w id 
difference m the labour cost the aiea of ground nccessarj for 
erection and the lie ght of the chimnej suggested 

In a paper* read at the Exeter Congress of the Rojallnstitutc 

* lUce t } ract cc i t Hef I) sjo al a I Ut f to Flo P) 'Ir 
Frft k aVntson Uojnl In t t to of 1 11 Ilonlfl PNOter C 
\ I" 1 1 
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of Public Ilenltli, last Mr Fnnk Watson clcarlj stated the 
case for the destructor maker, and his remarks, ^hich are here 
quoted tn extew^o, arc aorthy of careful perusal 


It must be borno in min<l that wlicn are iiuitod for refuse 

disposal plant each patrntoe ls olTonntt his own specialty the con 
ditions arc therefore totaU> different from tliosc which obtain wlicn 
an engineer or architect issues a set of drawings and quantities for a 
building or a sewer or n new road It maj easilj happen that the firm 
winch asks the highest price is giving mucli greater proportionate value 
than the firm which asks tlie lowest and tliat if the lowest tender be 
accepted the contractor will make o greater profit than would tho con- 
tractor who sends m tlie higliest tinder provided always tliat the con 
tractor succccda in fulfiUmg his guarantees and getting, paid for liis plant 
It IS a not uncommon error to suppose tliat the firm which odors tlie 
highest pecuniarj penaltj in case of failure is tlie most reliable Tiie 
inventor, however is proverbially sanguine and m attempting to intro- 
duce a new and untried scheme will usually agree to any conditions which 
may bo proposed m order to get tlie scheme adopted his faitli m Ills own 
inventions being m inverse ratio to his experience of their results Com 
plicated mechanisms designed to nave labour arc frequently brouglit 
forward m connection with these plants It sJiould always be remem 
hcred that the conditions uiidir uhirh a de^truitor works arc nil against 
tlio Rucecss of meclmntcnl arrnngements sitimtcsl within the fnrnnee 
Every npphanee whether for o|>ening op dosme doors prochuing the 
neeessnry forced <lrauj,ht or ihargiiig or cliiikenng the fnrnnee should 
be of the simph-t and most direet c ham ter Vu njl economy w 
often entirely di-eonuted 1>v the ciM of mamttnance and what is still 
more Rcrious In the stopjw^i of the works during rijinirs 

So many clostructors arc now in ojicratuin m this country 
under such a variety of comlilions that it is possible for most 
intending purchasers to inspect quite a numher of installations 
working under conditions prieticiUy the same as will nhtam in 
their own case Sucli are the installations to inspect and critic 
ally compare It is useless to attempt to pit an adequate idea 
of what a two cell plant would he In inspecting n ten-cell plant, 
nor is it reasonable to compare a plant erected fifteen years ago 
with one of a modern character 

It may he fairly suhmitted that the best mcxleni dcslnictors 
an highly sati'fietory, that they may be en*cted in the mewt 
cifitnl posifions without f« ir of miisince that they fulfil their 
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primir^ object perfeetR , find H’ltlj, , tlmt a \ cry u«eful amount of 
poMcr can be produced To utilize such pouer for the be«t 
mtt rest's of the commiiniU Miould be the aim of tho-e in authoriU'. 
Wlure\cr the ainihble power will jitld the best return for the 
ratepayers there should it be utilized 
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diameter Dunne the ^ca^ 1^00 an n\enee of 270 Jss kilo-s 
of refuse dc tro\ cd per l\rcnU four liouiv 

Mon \co 

V four cell Hnr^fill dc iructor xra erected here in ISOs, the 
eelK are of the top fed t\*]>e md nmneed hick to Inck One 
\\ iter tube boiler hiiini* 75 «quire metre of heitiiT^ «urfice 
i^s •'Ot m connection \Mlh the cell Imt the steim power i u cd 
for forced dmucht onl\ The chtmnei i *1 > metre m hciclit 
and 1 10 mct^e^ internal dnmettr About thirti ton^ of refu c 
1 de^troied diili 

Piris (France) 

In ISO^ a «mall e\pcnmental dc tmetor wi erected at the 
Ta\ il municipal workdiip at a co t of about 2o OOO frinc 
The cell \rcre of the modified Fner ti^ie Althouch fairh 
Mti factori re ult-' were obt lined the phut uas not eitcnded 
and to dll Pitn i-> till confronted iiith the refu c di poMl 
problem 

Zrricir (Nwitrerland) 

\ tMche-ecII KoT'fifl de tmetor ha recenth betn erected 
the cell arc of the top fed tijK and amneed back to bark 
Tno inter tube boiler^ art provided and pooler i'' supplied for 
work purpo e forced dri«<»lit etc Tln^s in t ilhtion i 'crv 
similar to that at Rni el alreadi described and lUu trited 

SOITTH AFRICA 
r>i,rBiN (Natal) 

\ four-cell M amor destnictor ii i*: erected hen m ® 

further dcNtnictor Iikeh to I e erected reri vJmrfh 

Kiax IX>NDO\ (Natal) 

A four cell Warner dMmetor ira« erected here m IWO 

Bi oriirovTriN (Orince River Coloni) 

Tlie municipihti have recentli decided to erect a ■'mail 
de«tmctor of the Horsfall liiK* 
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unit (lestnictors mth regenerators for air heating, and two 
Babcock (i, Wilcox boilers, each having 1 ,960 square feet of heating 
surface Tlie capacity of this the first modern destructor to be 
erected in South Africa is 120 tons <laily, and it is anticipated 
that a \ cry useful amount of pou er w ill bo produced therefrom 
for vorks purposes 

Fig 97 IS a vieu of the furnice fronts and iromiork m the 
maker’s erecting shop prior to shipment 

The destructor plant will he contained w ithin an iron building, 
and a sectional steel chimney, 100 feet in height and 6 feet internal 
diameter lined witli firebrick throughout, will be erected 

Under the Boer regime the question of refuse disposal was 
often discussed but such obstaclci. were always presented that 
it was found impo&sible to acquire a suitable site It is interesting 
to observe that at least one year before tJie conclusion of hos 
tihties Major W A J O’Meara R E was deputed to proceed 
to this countrj on behalf of the municipal council to investigate 
and report to the council concerning the progress made m Great 
Britain in final and sanitary refuse disposal The work now in 
progress is the direct outcome of Major O’Meara’s investigations, 
and the startling and rapid change from the filtliy methods 
previously in vogue augurs well for the future sanitary conditions 
of largo South African municipalities 

AUSTRALASIA 
MrLBomNn (South) 

A twelve-cell ^r^cr ile'itnictor was erected here about eleven 
years since , it is, howeacr, reported that this is no longer used 

iMEriionjixr (Victoria) 

A two coll Orackncll destructor w as erected liere some fi\ e 
3 ears ago mainlj for expenmentar^ purpose^ Although fa^ our- 
abl^ reported upon bj flie citj surveyor, the installation was not 
extended The Craekncll destructor was of Australian design, 
and, nltliough capable of doing satisfactory work, the temperature 
obtained was not sufiicjontl^ high 
\ 360 
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Toowoo>rnv (Qticcnshnd) 

Earlj in 1902 a tno cell destructor of 'Mcltlrnm’s improved 
Beiman &. Deas tj^po vas erected together vitli one Babcock 
and ilcov boiler This destructor w as specially designed for 
dcstrojnng excreta this material being destrojed with refuse, in 
the proportion of three parts of excreta to one of refuse 

The nature of the vork being done b^ this destructor is 
probably without parallel anywhere it is nevertheless being 
successfully operated without offence although the chimney is 
but 40 feet in height 

Being spcciallj designed for the work required everj possible 
provision was made for ensuring the constant exhaustion of all 
fumes through the fire Further careful provision is made for 
the easj cleansing of the containing hoppers it being essential 
that notwithstanding tlie nature of the work the building must 
bo free from offence 

SxnvEx (New South Wales) * 

\ SIX cell arner dc'-tructor was erected here in 1002 

A^^\^n\I^ and LnciunnT (Sjdnej Now South 
\\ ales) 

A destructor of the Arddriim Simplex t3po was erected 
here in 1902 and being the first of this tvqie to bo erected m the 
Antipodes much intere-t was centred upon its performanee The 
mstnlhtion is onl\ a small one comprising a two-grate unit 
dostnictnr together w itli a regenerator for heating the air supplv 
forenmliWNtinn and a Comidi boiler T be guarantesal de-^trn^ing 
capicitv of the plxnt w as one ton i>er hour 

'J he following njiort of the ofiicivl test is of intere-Nt this 
b«ing conducted bv Mr W M Gordon the citv survivor of 
S\«lmv 
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A^ANDALE AND LEICHHARDT GARBAGE DESTRUCTOR 
RcrOUTS TO TUI' ClT\ COUNCII ON A 48 HOUKS’ Te&T 
CiT\ Ritb\f\oti’s R! ronr 

I ha\o thp honour to report that a tent lias been made of tlio 
destructor knOA\nasttiP Meldrum Simplev, of two cells, recently erected 
for the Annandale and lAMclihardt Councils, for wliich purpose the Citj 
Council supplied garbage, and had an officer present throughout the trial 
The work commenced at 4 pm on Tuesday, 28tb, and was completed 
at 4 p m on Thursday , ^Oth iilt 

TliP total amount of garbage con->umed tluring the 48 hours was 
RO tons 18 ewt (I qrs 14 lbs , made up as follows— 

Ton« Cttts Qpf Lbs 
City Council s Garbage 37 3 0 0 

Annandale and Leichardt Council s 

Gaibage 23 16 0 14 

This IS equal to 16 tons cwt per cell per 24 hourh 

The total residue was 24 tons 4 cwt 1 qr 34 lbs (equalling about 
411 ]ier cent of the whole), made up as follows — 

Ton* Cnt* Qr« Ih* 
Chnkci 20 13 1 14 

\shes 3 11 0 10 

The total cost of biu-mng was £4 16s, or Is (>](/ per ton Care 
was taken that as nearly as pos^.iblr the same class of garbage was sent 
to this destructor as to the Perfeetus at Moore Park mz first loads 
at night early morning service and tratlerefuse, nnd no complaints were 
receited 

The garbage from Annandale and Leichhardt was not good (especially 
the latter) as it contained a large percentage of dust burnt ashes and 
yard sweepings The loading on the 29th and 30th was very vret owing 
to the heavy ram, and more difficult to burn More paiticularly does 
thu» apply to the garbage comeyeci by the Annandale and Leichhardt 
carts, which are uncovertd 

A feature of the dostruetor i3 that the garbage is all sliovelled 
through the furnace doors and althongh I was at fust not fnsouiably 
impiessed with the idea, I am nowr convinced after demonstiation tliat 
it IS a marked improvement ui>on the dumping m of large quantities 
through hoppers over the furnaces 

Steam is used for the forced draught, and the temperature i' 'cry 
great, and, after experience with the Pinlioe and Perfeetus, I an' 
convinced that n miicli higlier dt^treo of heat is obtained in the Simplex 

There is no ilifficulty m keeping up atenin, as after the start, tlic 
steam never showed less than O'! lbs, ami leorlied as high as 80 lbs 

The destructor ls worked with two men in tluee shifts of 8 hours 
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Erfction 


WA** AAtiirAtfNl witli rniii Th«T«*fon*, tl««* trial mB^ be said to be n <»A\erA 
one. inAvinneli ni tliecArbaceMiwnet anil Hie Moicht of residue incrpa«e«| 
Ujion e'Knmmntion of the resuhie, there enn Ik* little doubt nlioiit 
the eoniple|ene«.i of the de-tnirtion. and altbonsh exeeption nuplit Ih> 
taken to the clinker. I am ron\mee«l tliat «ith the amount of <hi-t nn<l 
oartln mntter it would Ik* imjx>KMhle to proihiee a mueh lietter clmker. 

nunng the trml the de«tnir(or in-jiecteil hj Dr. Ashburton 

Tlioinpson and the Meilical On»eer of Health for the Metropolw. the Utter 
of whom i-i makinc a eoinplrfe report to tlie lloanl of Healtli. 

I am of opinion that the trial wa^ in eNort wa\ a incwt Kad'faetorv 
«»n<. and the re-iitt'* will no dmiht l»e cmtifiinc to the two subiirtNio 
CoiineiU, who art* to lx* eoiip-atuUtrt) upon their ecinbiniNl effirti to 
cope with the di**-tniction of frarbape l»\ fire 
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1 1 ^T\ to c^prt'«> m\ tli^nks to Air Hin I % Council Clerk of \nr^n 
tor hi ri-idv and rnllincB'-i tanoo 

I h^tfthchcmoiirtol'o *'ir 

A o«r obedient -errant 

\\ M CornoN 

Clt^ ''iirrcror 

P s. — n o co-t of rrci>.hmc and tmer- of Co incil - ofliO'Tv xvill be 
char!;n>l to tl c roinbin xl I inncil-. an acrotint of trlnch mil l>c f nmrd>k 

Fic t- nn cTterml viotr of the work** dunn" conise of 
croction 


Cinu^TcirrrcH (\otr Zetland) 

V de-tnictor w'l* creeled here in I^oi compn ins four 
cell- of Meldrum - improved Bennnn & Dit'- tvpe nnd ttro 
B.\l>eoek & \\ ileo\ boiler^ thi- l>emc the fir«t modem Inch 
tempemture de^tnietor erected m the A.ntijiode- It tn«> not 
inticijvited tint inv «enou- nmount of potrer xrould l>e obtimed 
from Niw Zetland rofn e but m order to detemnne evictlv 
wlnt power wa-> available evlnu tive te-t- were nude over 
extended pcnod^ with verv <.tti ftetorv result- 

\fter thu^ demon tntinc the po^a-ibiliticv of the destructor 
for power production the Council decided to in tal the followin'^ 
electneal pltnt for public and private hchtinc — 

Ttvo Dtvet Pisunn Inch «pccd thre<Mrrank compound con 
den ms cncine- and two Wcstinchouse 100 k w 250 toll com 
pound wound DC encine tvpe imiltipoltr ceuerttors 

''team i- -upplicd to the eiicme' at a pnsv utt of 1 50 pound 
to the square inch Tlic cmnncs are mounted on extended Kv-e 
plates and direct coupled to the cenerators It wi- not antiei 
pited b\ the destnictor makers that «uflicient jKiwer woiil 1 
obtained from the rafuso to wamnt 'ueh a eombinition and 
«iieh a case as this Imt -crvcs to -how tint the production of 
power from n fn-e i not hkelv to be confined to Britain 

ELLTNCTON (\ew Zealand) 

A six-c^ll Fn'cr de-trurtor wa- erected soveral vears nco 
Tlie Council now ln\T> under con.!deration several «chcines fir 
3^4 



REFUSE DESTRUCTORS ABRO\D 

a modem dc*'tnictor and power plant and it i- tbat a 

large new plant will be erected m the n'^r future 

CvDLA. 

CAucmra 

A four cell Horsfall destructor wa- erected Ii^tc in 
Ten jears later the mumcipalitj t ucd a ep^-cification inviting 
“clicmes and tenders from BntL«h destructor maker*, hut th' 
conditions embodied m the «pe<nfication were Kuch a-i to t!j' it hut 
little re«poa.e from destructor makcpi m thw countrj It «a“ 
e%entuallj arranged to make a trial of the I'lk^r df^tTV''tor, 
but as the installation has ohl> rectntl> lietn cornpbud no 
information is jet aiailahlt 

i>>ML 

An etpenmentarj destructor »as trc-ctid >‘om< fivi yt ir» 
smcc bj ilessrs Garhck L CIinstcn'‘on of (Ins c itj but th' iH't il 
lation nas not extended llic autbontjfs (J.cid'il to ndnm 
Eomc Ion Ijmg land at Coorla and Dcsnur.on th> Gn it Induri 
Peninsular Raihiaj nhtre the rtfu“< or Lulrhra of Uoml/Jiy is 
non taken by rail, at great txiH.m'C to the rnumeipility 

K.tr itiii 

A bi\*cell Warner de'structor lias In-tn erected jn tins iily 
Mtuiiis 

A t\\el\e*-eell Warner di-slnietor mis (rirtid Im n wvint! 
jt irs hince, and more rtteiilly u miiall destniclor of tin Jlar- 
tuiglon t> pc 


'I III: lAK 1 ASl 
Sisa uoni. (blraita hi tllemr nts) 

Ini) de^truetors have been trecUd hen hy Mcssrrf (btrliek A 
Clin'lcn>on of Rombaj, a fourKcII plant at .lulnn Rc-s ir, and two 
Cells at lanjong Pagar 
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SiiUfGiLii (China) 

At present the «liolc of the refuse is remo\ecl bj water, the 
bulk of the material being used for manuriil purposes 

It IS, howeacr, anticipated that destructors wall be installed 
w ithm the ne\t few } Ccars, and in \ lew of tins the follow mg table, 
show ing the component parts of Shanghai refuse for a w hole y car 
wall doubtless be of interest (see page 367) 
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Shvnohai (China) 

At present the whole of the refuse is removed by \\ater, the 
bulk of the material being used for inanurial purposes 

It IS, howe\er, anticipated that destructors mil be installed 
u ithin the next few years, and in \new of this the follow ing table, 
showing the component parts of Shanghai refuse for a whole year, 
will doubtless be of interest (see page 367). 
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chapter XX 

CONCLUDING REMARKS 

TiIL DESTRUCfOR CinM>Ejr 


W ITH the introduction of forced driughfc and high tcm 
poraturc working it was at once evident that high 
clumno^i would not be required Firstly, because the use of 
artificial drauglit under the grates would permit of high rates of 
combustion being readied and secondly because the great 
increase m the combustion temperature ensured the discharge of 
inoffen&iv o gases from the chimney 

Needless to add the highest chimneys ever erected could not 
effect the same result as has been produced b} means of the fan 
Of steam jet bfow er and it is no exaggeration to state that under 
modern conditions a high chimney is a w aste of mouej To erect 
a liiglj chimney in connection viitJi a good modern destiuctor is 
superfluous Owing to the \mncct*;sarfly high \cIocity of the 
gases with such durances there is a constant dangu of discharging 
dust and so in many cases where the la>man iiUiists upon a high 
diimney being erected he does his level best to produce th it very 
nui'-anee which he is most anxious to avoid 


lifteen jears ago when the use of high dimmeys was stroiv^y 
advocited.nuisince was frequent and fully as mueli annojaiice 
was caused then by the discharge of dust as by t!io emission of 
olTonsive gases \a high diimncj was at that time ncees«ar> for 
purposes of draujyit production , now ample elraught is secured 
independently of wie chimney Offensive gases w ere tlien rightly 
disdiargcd at a iWli altitude now under Jiigli temperature 
conditions ofTensivi ga^es are not liberated into the atmosphere 
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The high \clocit} under the old condition'^ is lum 

no longer required actinl experience Ins dictated the mccv'it} 
for ensuring a Io\\ \clocitj both in the flues and the chiinncj 
and it has been demonstrated again and again that under modern 
conditions Io« chimnejs can bt use<l being nbsohitd^ \oid of 
offence either from escaping fumes or <Iust 

In modern practice it is found tint a cliimiu^ of rtasonablc. 
height baaing amjde area fulfils ill rtqiiircmtiits and num^ such 
chimney shaae been ertettd amid Mich surroundings us pernut of 
no nuisance uhateacr 

The reader uill haao notnl iii tla lalmlittd mfornution that 
in the case of hOme few towns liiob chiiiuu^s hv\u lain irccttd 
aaithin recent j tars In most ciscs tin t\j»l mitiim will in found 
m the fact that coal fired boilom art iNo in ust 1 or instance 
at a combined destructor and electricity works this is »*o and 
it should not be forgotten that at a works of this I ind tlic chininoy 
has to bo built of sufficient capacity to admit of additional coal 
fired boilers being installed as required over o number of jtars 
In other cases sentimental reasons explain why a higli 
chimney was erected and ns already obsened manj of those 
who have clamoured for the high clunmcy will >ct bo disillusioned 
when they notice the iiresenco of dust 

It IS unnecessary to further discuss the chimney question hero , 
the low chimney has been severely tested and lias not been found 
wanting It lias come to stay and m itself it furnishes most con 
clusne ciidcnce ns to the excellence of tho modern destructor 

The Retention of Dust 

As the result of a montira feat at Nelson ^Ir J A Priestley 
was able to sliow that the weight of the dust produced amounts 
to no less than 5 per cent by weight of the actual quantity of 
re/«st charged mto the ttcslmctor <xll attd tt may bo 
that this 18 a fair aecrage 

Iteing desirous of asccrtaimng exactly w liefc the dust had been 
dqiosited and what proportions of the total quantity had been 
deposited at certain jioinfs the destructor w ns coolc<l dow n at 
the end of a month’s continuous run the dust then being carefully 
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remo\ed and ^\eighcd The ie>ult is seen in the following 


statement — 

Ions ewt qr 

Fused dust from coinbiLstioii cliambti 17 110 

Fused dust from bridge, and roof of funmcL J 13 2 

Dust from centn flues of Iwiler 0 7 1 

Dust from under boiler, i c flame bed , 112 3 

Du^t from side flues of boiler 0 10 3 

Dust from pit under ngeiierntor 1 13 

Dust from mnin flut 5 13 0 


Total 30 10 0 


Tliesc figuies arc of inoie than passing inttrtst to the student, 
dearly sliownig as they do exactly where the dust was deposited 
At Nelson the combustion cliamber is jilaoed at iiglit angles to 
the cell as seen m fig 24, and it should be obsert ed that the pro- 
portion of dust reniotod from the cells and combustion chamber 
amounted to rather more than two thirds of the total quantity 
It should also be noted that this proportion was fused Tins is 
an important point , dust will onl}* thus fuse b}* exposure to 
constant high temperature, and fuse<l dust is immovable, i e all 
dust deposited in such a position that it fuses cannot then travel 
further 

Ordinary dry dust accumulating at anv point is constant!} 
thsturhed by the current of the ga’ses, but onco fuse the accumu- 
lation and it htcomes statioiiar} The largo proportion of du‘'t 
dejiositcd in tlie combustion chaniher further serves to con 
clusutl} jirove tlio tfficiency of the conihustioii thanihir as a 
dust catclur 

Assuming that no coinhustioii chanihtr vveze prov idvd, it must 
be obvious that a Ttry large proportion of the dust would he 
deposited m tlie centre flues, side flues and flame bed of the hoiltr, 
the iiicv itahle effect must he that the lieating hurfact of tiic boiler 
would he tovOred, and in the result tlio sttam raising eflicicncy 
of the plant vvoiild he seriously reduced 

It must be aunnttod that it is of great importance to secure 
the deposit of tlife hulk of the dust between the tells and the 
boiler, and not only for ensuring the cffitient vvorkmg of the 
boiler. There is anpthcr and a powerful reason why the deposit 
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of dust should be definitely secured at an t irly stage in its tra\ cl 
to do so IS to limit the risk A certain amount of dust must be 
produced, if t«o-thirds of the total quantity can be trapped 
immediately upon leaMng tlie cell the balance to be deposited is 
not a serious quantity and it has a long u ay to travel before it 
can possibly escape 

In the foregoing statement it mil be observed that only a very 
small proportion of the dust was deposited m the internal and 
external flues of the boiler and further that over one ton of dust 
was deposited in the pit under the regenerator this is so far 
satisfactory l)ccau«e only a comparatively small quantity remains 
for deposition in the main flue beyond 

Every system with which a comlmstion cliamber is provided 
nes-t to the cell ofTers a primary location for dust and it is nnpos 
Bible to over estimate tlit import met of tlii>> It sliould however 
ho borne in mind that the jiosition of the combustion chamber 
m relation to the cell or cells is a factor of importance m so for 
as the efficiency of the combustion chamber is concerned 

It IS scarcely necessary to add that cvciy destructoi bcheme 
should include definite means for securing tlic deposit of dust 
and as already observed llie curlier the dust is deposited the 
better Under no circumstances may du't be permitted to 
escape from the cliimiity However bati'fietory a dibtructor 
may be in other risj^cts xiay diM. barge of du't is bufliciently 
serious to w arrant the destructor l»eing elas'-e-d as a f iiluri 

It has nlrcailv been pointexl out that a low velocity of travel 
of the guscs in the ehmiiicv is a elesiderituni this low v elocity of 
travel IS al-o of importance iii tlie flues md to ensure the same 
the flues mubt be of ample irta So iiiuch tin be done in tins 
simple way tow irds eii-uriiig the deposit of dii't that the mctliod 
has been tcrmexl tlie common Mn'«c method ” 

Dust trips in the Hues liivt Inan frequently triexl but they 
ire not often U'-esl in mmlem jirietice \\e liny deliiie modern 
methods as follows lirsth, the coiiibu tion chamber, winch 
cii'aircs the tirhe^l po~-'iWe dejxrit of dust, ind secondly, dust 
citchers or bpcciil dust eollcetion chamherb arranged at the 
chimney end of the mam flue 
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That tliD dust catchers and collection chambers secure tlie 
deposit of dust wiU not be questioned they are efieetue aud 
they answer the purpose for which they are erected It must 
however be remembered that a large proportion of dust must bo 
deposited on the destructor side of the dust catcher— that is m 
the boiler flues and main flue This as already observed is 
avoided with the early dust catcher — the combustion chamber — 
vnd therefore this system of dust trapping must be the more 
efficient of the two 

The position of Horsfall s centrifugal dust catcher is IlIu^ 
trated in fig 87 It lias been highly successful m arresting 
dust and has been extensively adopted but owing to its position 
it must be defined as a late dust catcher being usually placed 
near to the cliimney 

This du«t catchtr consists of an outer onnular chamber and 
an inner well Ihe gases enter the outer cbanibci and swirl 
rapidly round it thereby throwing off the suspended dust against 
the outer wall The exit from the annular chamber is in the 
upper part leading into the inner chamber or well Here the 
gases have to pass downwanis and an outlet is provided near the 
bottom leading to the chimnc\ Cleaning doors arc provided 
for removing the dust wluch accumulates in the pockets formed 
at the bottom of each chamber 

As remarked already the escape of dust from the chimne) 
must be fatal to the record of any destructor no matter ho" 
satisfactory the plant may be in other respects But it will be 
observed tliat m the case of a well designed iiistaliatJon the dis 
charge of dust can be absolutely prevented 

Autovi vtic Checking Accessorils 

In tlic case of i combined works it ip> advisable that every 
possible clieck should be introduced with a view to maint/iiniug 
the efficiency of the destructor Constant tests should be under 
taken for the puipose of ascertaining liow the tornporaturc 
nnintamed under normal working conditions the data 
obtained will bo found useful for deteiminmg the range of 
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fluctuation, and haamg reduced this to the minimum it should 
not be alIo^^ed to seriously vaij 

Seeing that so much depends upon the temperature this is a 
matterof much importance neaertlieless but little lias jet been 
done in this direction 

The temperature diagrams herein reproduced were obtained 
\nth a Callendar s electrical recording p^Tomete^ and although 
the hot dust carried in suspension in the gases has proved 
to be troublesome bj settling on the thermometer tube jet 
\erj Pati»factor\ results have been obtained with this instrii 
inent 

Another valuable acccssorj which has been more extensively 
adopted is the constant steam pressure recorder a most useful 
appliance and one which is sure to be even more largelj adopted 
m tlio future 

Ev erj check of this 1 md upon the operations of the staff must 
be productive of good results It is tnie that the working man 
possesses no great love for anj mechanical contrivance which 
tells tales and no doubt the relentless pen leaving its impress 
on the chart is apt to bo exasperating attimes Imt it afforvls a 
V er\ neccssarj check upon the operation of the plant and this is 
no more than those m autlioritj are entitled to hav e 

A further important check is the periodical testing or analjsis 
of the gases The importance of this has alrcadj been fuliv dis 
cus«cd it has aho been remarked that with but few installations 
has conclusive proof been thus furnished that the combu«>tion is 
perfect or at nnj rate as near perfect ns po sible 

During the past few veirs both m this coimtrj and on the 
Continent the problem of combustion has been tackled in a more 
scientific manner than ever liefore and it is now gcnerallv recog 
ni/ed that the cflicicncv of combustion must be determined b\ 
the percditaco of CO, (carbon dinvide) in the ga'-es 

In connection with the combustion of coal tins test is l>ecomiug 
men a«mgh I'opular because it pavs to secure the highest attain 
able efilcioncv As it pavs with coal so will it pav in the com 
bustion of refuse and it rIiouM not be forgotten tint there are 
otliir reasons nj>art altogetber from con iderations of fuel 
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efficiency ^liy the comhu«ition process with the destructor should 
be 'ibo\e suspicion 

AI3 closing rem'irks shall be addressed to tliose uho have to 
nnl c the clioice of a destructor To such the Author u ould make 
a feu suggestions 

It should be remembered that when destructor makers are 
tendering for the supply and erection of a destructor, each maker 
IS offering hia own specialty lb is not a case for comparison 
nith the aid of tlie quantity siiraeyor as to the rclatne cubic 
capacity of the cells the numb<r of lods of bnckworl or tons of 
ironwork Tlie relative a alue of two entirely different de&tnictors 
cannot he ascertained in this wa\ 

Schemes and tenders can only be reasonably compared after 
careful scrutiny by one competent to analyse each scheme and 
needless to add such work should be undertaken b\ the permanent 
official — the engineer and sura ey or 

Obvious as tins mu't be yet the energetic councillor would 
often take ujion himself the task of choosing between aanoiH 
schemes an 1 frequently being dc\oid of lochnical knowledge 
ho IS to a serious extent mnuence<l by the price— a factor which 
while being of some impoitancc \ery often nfftrs the loophole for 
the seltction of an expenmentary plant 

Jlunicipahties ha\ e no njjht to spend public money on expen 
mentary installations It i'» clearly the duty of a municipality 
to make close in\C'5tigat!on and to ensure tlic best possible lU 
\ cstiiient for the latepaa ers In tliecase of destructors it w ill ha^ e 
been observed the reader tint not onl\ are there many types 
greatU difftrmg in design but Ibc difference in tfficicncy is often 
as marl od as the difference in design \gain there is a aery wide 
diflerenci in the labour cost the aiei of gimind ntcessary for 
erection and the hciglit of the chimney miggcstod 

In a piper* read at the Exeter Congress of the Roy al Institute 

‘ 1 reel t I mrlice m Ilcf i^r D 'ipo il tii I Ifl It ilw i Phi Hi 'Ir 
Imnk Wnl nn Ujnl In titiiU tf I iit l« IIoilll. Ts. f r C it pr 
\iunst 1002 
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of Public IIcMthihst ^ear, Jlr Fnink Wat'ion clearlj’ stated the 
case for the destructor niiker, and his remarks, which are Jioro 
quoted in extcnso, are worthy of careful perusal 


It must 1)0 homo m mim) that irlioii tondors are im itotl for refnso 
disposal j)laiit onoli pntontoo w offering liw own spocinlty , tlio con 
ditions arc, therefore totally different fron those which obtain wlien 
an engineer or arcliitcct issues a set of ilrawmgs and quantities for a 
budding or a sewer or a new road It mas easily happen tliat the firm 
which asks the highest pric* w gning inuch greater proportionate saluo 
than tlic firm which asks the lowest and tliat if tlio lowest tender bo 
acceptcil the contractor will make a greater profit tlinn would the con- 
tractor wlio sends m the higlicst teneler |>re>\id(il always that the con 
tractor siiccccda in fulfilling Ins guarantees and getting paid for his plant 
It IS a not vincominon error to suppose that the firm whicli offers tlio 
liighest pecuniary j'cnalty in cose of failure is the most reliable Tlio 
in\entor, howc\er, is pro%erbially sanguine and m attempting to intro- 
duce a new and untnexl scliemewill usually agree tonnj conditions which 
may bo proposed m oreler to get the scheme adopted hi- faith m Ins own 
ln^cntlOns being in invcrs*. ratio to Ins expcnenn of their results Com 
plicated mochaiusnis elesigned to sa\< Inliour ari frequently brought 
forward m connection with tliese plants Jt should always he remcm 
hcrod that the conditions unehr which a eh-trueti r works an all against 
tlic auceess of inuliniiieal arrangemenls situatid within the furnace 
Terry applianee wiictinr for o|ienui_ or closing d lors j rodueing tlie 
jieces, ary forcetl <lraiight or clinrgint. or cimkeriiig the fiirnnee should 
he of the niiiiplest and most dirist < haraeter \ii np[ an nt et onoiny is 
often entirdy diseoniitet! he tlie eost of maintinanu and what is «tiU 
more sonmis be llie stoppage of tin eeorks duniii. repairs 


So many destructors arc note iii operation in tins country 
under such a \ariety of cniuldiniis that it is jiossihh for most 
intending pureliascrv to iiisjiccf quite a miniher of installations 
eeorkuig utuler conditions practically tlie syme as eeill obtain in 
their oeeii case Such arc flic installations to inspect and critic- 
ally compare It is useless to attempt to pot an adequate idea 
of eelnt a teeo cell plant eeoulcl he by iii'pectm" a ten cell plant, 
nor IS it re\sot\3,hle to compare a plant erected fifteen years ago 
\eith one of a modern character 

It may lie fairh iiuhmittial that the best modem de-tructors 
are liighU Ssilisf icton , that they iim he eno'tec! in the most 
etntnl posifioii' without fiar of nuisance tint they fulfil tlieir 
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primary object perfectly, and lastlj’, that a verj’ useful amount of 
po^\er can be produced To utilize such power for the best 
interests of the community should be the aim of those in authority. 
WJierevei the a\ailable power %nU yield the best return for the 
ratepayers there should it be utilized 
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